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PREFACE 


The original edition of Grabau and Shimer’s North American Index Fossils was stated by its authors to be 

. . essentially a treatise on . . . those fossils best adapted for the determination of geologic horizons.” Its 
aim was to make it possible, in both field and laboratory, to identify faunas and to correlate strata. Further¬ 
more, it was hoped that it might serve as a textbook of invertebrate paleontology. In short, the book was 
designed specifically for the investigator of stratigraphic paleontology. 

The present work, while resembling the original in general purpose, form, and content, and retaining 
essentially the same title, differs from the first edition in so many ways and to such a great extent that it 
should properly be considered a new work. We shall not, therefore, follow the usual practice in revisions of 
repeating the preface to the earlier edition. 

This book is largely the work of Hervey W. Shimer and Robert R. Shrock; certain portions, however, were 
contributed by colleagues. These contributions are specifically credited to their authors. Dr. Grabau senior 
author of the first edition, and A. G. Seiler, New York, publisher of North American Index Fossils, both 
graciously relinquished their royalty rights in the new work and granted the revising authors permission to 
revise the book along such lines as they might determine. Dr. Grabau did not participate in the revision and 
hence should not be held responsible for any deviations from the first edition 

The new revised work has been underwritten by the Massachusetts Institute of Technology as a Tech¬ 
no ogy Press Publication and is to be distributed by John Wiley & Sons, Inc. Under this agreement the 
authors have assigned all royalties to The Technology Press to help defray the cost of publication An an¬ 
nouncement of this general plan was noticed in the Journal of Paleontology for May 1940, where the hope was 
expressed that the revision might be completed in two years. 

Calls to our many colleagues for assistance elicited prompt and cordial responses, and the finished work 
stands as an example of the finest type of scientific cooperation and collaboration. 

Our greatest single indebtedness is to the Massachusetts Institute of Technology for underwriting the 
publication of this book and for authorizing its issuance under the imprint of The Technology Press g 

We wish also to record our great debt to Dr. Warren J. Mead, Chairman of the Department of Geology 
fn °f Te( ; hnolo gy. who not only supported and maintained sympathetic interest 

8eemed to find the financial assistance unexpectedly needed at 
times to complete some phase of the project. J 

usd^^Sr POn ^ in a m ? St heartenin * to the multitude of requests put to them by 
us during the period of revision, and it is a pleasant duty, now in a general way and later in a specific way 
to credit our colleagues in full measure for their indispensable assistance. Y ' 

Some parts of the book represent original contributions, and we have not modified this material except to 
make it conform with the general plan. Such contributions carry the credit line “Prepared by/’ followed by 
the name or names of the authors. Certain divisions of the book, after preliminary revision by us were thor- 

those ^nTtances whem tLT^S T^ose t' * 

m a£“ n ’ Lloyd G ' Henbest ’ and W - storrs Cole - 

by C Moore and Lowe.l R. Laudon. 

XOT?0% S D/^e b d y by d a n Arthurcr p( ;; nd ° Mehl - 

Bridge and the author8 GaStr ° POda ^’ revised by J - Brookes Knight, with the collaboration of Josiah 

ss, ssa i c “ 

CALCAREOUS ALGAE, prepared by J. Harlan Johnson. 

divLrionif] Imlf ad^en b 7 °? e or ™? re s P ecialists and in 

a definite purpose, but lack of space pro^bit sntl 'T 10 "^ \ 1,Ustrat + 1( T All ^ h contributions served 
made however in a footnote immpHi.fj t 11 specific acknowledgements here. Full acknowledgments are 
clptiinl, footnote immediately following the introduction to the particular division or in the plate 
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PREFACE 


We cannot forbear mentioning our special indebtedness to several individuals who contributed so much 
to the revision. Dr. R. S. Bassler was a constant source of assistance and advice to the junior author during 
his several periods of work at the U. S. National Museum. Dr. P. E. Raymond placed his large library of 
reprints at the junior author’s disposal and many times served in an advisory capacity. Dr. C. O. Dunbar 
granted us the use of a laboratory manual of “index fossils” which he and his students had assembled, and he 
assisted us in several other ways. Drs. Winifred P. Goldring, C. G. Croneis, U. S. Grant IV, and B. F. Howell 
were most helpful in answering numerous questions and particularly in obtaining for us certain publications 
and illustrations. 

We are grateful to Mr. Wm. E. Schevill, Librarian of the Museum of Comparative Zoology, Harvard Uni¬ 
versity, and to his library staff, particularly Miss Alice Egan and Miss Jane R. Gold, who on many occasions 
were most helpful, especially to the junior author. We owe an additional debt to Dr. Thomas Barbour, Di¬ 
rector of the Museum of Comparative Zoology, for permission to borrow many volumes from which illus¬ 
trations were copied. Miss Grace Bogart, Librarian of the Lindgren Library of the Massachusetts Institute 
of Technology, constantly aided us in locating and procuring desired volumes. 

The generous manner in which North American geological surveys and scientific periodicals have illus¬ 
trated their publications has made possible the full illustration of the present work. Constant and rather 
extensive use of these publications has been made with full confidence that authors and editors would sanc¬ 
tion such practice. Sources of text matter are listed in the numerous divisional bibliographies; illustrations 
are credited to the proper sources in the plate captions. 

Mr. Richard E. Pope, Commercial Photographer at the Massachusetts Institute of Technology, deserves 
an expression of gratitude for his continuous efforts to produce the best possible copy for the illustrations. 

Efficient typing and editorial work by Mrs. Willis V. Ames in the early part of the revision and by Mrs. 
Kirk Stephenson during preparation of the final typescript relieved us of an onerous task. The large amount 
of necessary correspondence was handled efficiently by the secretarial staff of the Department of Geology 
of the Massachusetts Institute of Technology. 

We are grateful to Florence Henry Shimer and Theodora Weidman Shrock, both of whom were called upon 
many times for help in checking and in editorial matters. 

Finally, there is no adequate way of acknowledging the assistance we have received directly or indirectly 
from dozens of colleagues who have sent us illustrations and reprints, written their suggestions, or spoken 
their ideas to us in hundreds of discussions. To all these, and to all others who in any way contributed to the 
present work, we would render grateful acknowledgments and would ask that they consider themselves in¬ 
cluded in the dedicatory lines. 

Hervey W. Shimer 

_ .. Robert R. Shrock 

Cambridge, Mass. 

July 1, 191,3 
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CHAPTER I 

INTRODUCTION 


GENERAL STATEMENT 

This introductory chapter has been prepared to 
acquaint the reader with the purpose of the present 
work, the nature and method of presentation of its 
contents, the sources from which descriptive matter 
and illustrations were obtained, and the extent to 
which contributions and revisions were made by our 
colleagues. 

The primary purpose of this work, as of the first, 
is to describe and illustrate as many as possible of 
those fossils which can be used to identify and date 
formations and to correlate them from one area to 
another. Consequently, the genera and species here 
considered have been selected because of their 
proved or suspected usefulness in identifying and 
correlating strata. 

Some fossils, so far as present records go, are rare 
and restricted to a few localities, but if a genus is 
known to occur in Newfoundland and Nevada, or in 
northern Vermont and the Argentine, it is almost 
certain to turn up elsewhere. A number of such 
genera are considered. Genera known to have a short 
vertical range have been included. Some genera with 
long vertical ranges have been selected, not because 
of any particular value as index fossils but because 
they are common. The investigator should know 
what is useless and not send such material to special¬ 
ists. Many recently described genera and species 
have been included despite the fact that their worth 
as index fossils has not yet been tested. Some of them 
are certain to be of importance in the future. A few 
other genera have been selected merely to round out 
the general picture of invertebrate fossils. It has 
been thought proper to give some representatives of 
each of the main taxonomic groups which may be 
encountered in the field, so that the collector who 
happens on unusual or peculiar specimens may get at 
least a general idea of what his material is. 

The order in which the phyla are considered is 
arbitrary and was chosen for practical reasons alone. 
Likewise, we have departed in some instances from 
the generally accepted taxonomic arrangement of 
phyletic divisions, again for practical reasons. Such 
departures are considered justifiable because the 
present work is not primarily taxonomic or genetic 
in its general plan or purpose. 

A small section on fossil plant structures and mis¬ 
cellaneous probable fossils is added in Chapter XII. 
These interesting forms are often encountered by 
invertebrate paleontologists; hence a brief considers 
tion of a few of them seems justified. 

In general, a brief introduction precedes syste¬ 


matic description of genera and species. This intro¬ 
ductory discussion has been made brief purposely, 
except in a few instances (Crinoidea, Brachiopoda, 
Ostracoda), because the reader is assumed to have a 
general knowledge of invertebrate paleontology or to 
have readily available one of the standard textbooks 
on the subject. Several textbooks are listed under 
“References” elsewhere in this chapter. 

WHAT IS AN INDEX FOSSIL? 

Definition. An index fossil is one which identifies 
and dates the strata or succession of strata in which 
it lies. The ideal index species has narrow or 
restricted stratigraphic range and broad, even world¬ 
wide, geographic distribution. Such species are not 
common, however, if the entire geologic column is 
considered. A genus which has narrow stratigraphic 
range and rather broad geographic distribution is 
now considered an index fossil. Most correlations by 
mollusks and arthropods are based on genera rather 
than on species, mainly because genera can be more 
easily differentiated than species. Worldwide dis¬ 
tribution of certain genera of fusulinids, corals, 
cephalopods, and trilobites makes generic differentia¬ 
tion extremely important. 

Form Species. A “form species” may be defined 
as a group of closely related species, all of which pos¬ 
sess essentially similar characteristics but vary each 
from the others in features now considered to be of 
about varietal value. Examples are Stromatopora 
antiqua, Favosites favosus, Leptaena rhomboidalis, 
Productus punclatus, A try pa reticularis, Calymene 
niagarensis, and Isotelus gigas. 

Recently Ulrich and Resser (1930, 1-58) split the 
well-known “form species” Dikelccephalus minne- 
solensis into 25 distinct species. Since all of the speci¬ 
mens came from a rather small area and from the 
same general horizon, the ordinary paleontologist or 
stratigrapher probably would prefer to use the old 
form species in its broad meaning, rather than try to 
differentiate the numerous species which do not 
appear greatly different except to the highly trained 
eye of the specialist. 

Form Genus. In describing certain genera we 
have used the term “form genus” in three different 
senses. It may be used for a series of related genera 
which have resulted from the splitting up of an old 
familiar genus, as Fusulina, Aulopora , Productus, 
Platyceras, and Dikelocephalus. It may be used for a 
complex of genera which are known to be distinct 
but which have not as yet been n am ed because all 
have the same general habit. Examples are Telra- 
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graptus and Monograptus. Finally, the term is a 
general designation for the residuum after a genus 
has been partly revised. Examples are Zaphrentis, 
Orthoceras, and Calymene. 

The old names of form genera will probably have 
to be abandoned sooner or later, but adjectives 
derived from them will continue to be very useful in 
stratigraphic paleontology (e.g. fusulinid, productid, 
agnostid). 

Fossils with Restricted Distribution. The usual 
index fossils are somewhat restricted in geographic 
distribution and are likely to range through a con¬ 
siderable thickness of strata. These are nonetheless 
valuable for intra-continental and geosynclinal or 
provincial correlation. Even species and genera 
restricted to a single basin or trough of deposition 
may prove useful in correlating overlapping and 
interfingering lithologic facies. 

Fragmental Index Fossils. Fragmental remains 
may serve very effectively as index fossils, even if 
the exact nature of the organism or of the “skeletal” 
hard parts is unknown. Conodonts and scolecodonts 
have been used in this way, despite the controversial 
nature of the first, or the fact that complete assem¬ 
blages of either are exceedingly rare. Sponge spicules 
may have a limited use, and crinoid and echinoid 
fragments have been receiving considerable atten¬ 
tion in recent years. Microscopic fossils, other than 
Foraminifera and Ostracoda, particularly silicified 
forms, regardless of whether they represent com¬ 
plete or fragmental parts, are sure to become increas¬ 
ingly important in the future. Radiolaria, micro- 
crinoids, microbrachiopods, microtrilobites, and the 
silicified early growth stages of certain groups all 
deserve continued investigation. 

Heterogeneous Index Fossils. Finally, there is a 
large heterogeneous group into which certain index 
fossils are gathered because they can not be related 
to any known or extinct organisms. This group, 
which is merely a “catch-all,” contains a variety of 
tracks, trails, markings, borings, and similar nonde¬ 
script evidences of organic activity. For many years 
the terms “worm trail” and “fucoid” were conven¬ 
ient labels for such fossils, some of which were used 
locally for correlation with considerable success. 

Summary. This book contains examples of all the 
types of index fossils just described, and it is believed 
that each, in its own way, may be of some importance 
in the proper place and under the proper circum¬ 
stances. 

Identifications and correlations should always, of 
course, be based on a large and well preserved assem¬ 
blage of characteristic fossils, but that situation is too 
infrequently encountered in actuality. More often 
the paleontologist has only a few fairly well preserved 
specimens, and frequently he may have to deter¬ 
mine the identity of a fossil or the age of a formation 
by means of a few scraps and fragments which have 
escaped destruction by scavengers, diagenesis, recrys- 
tallization, or weathering. The accuracy of species 
and age determinations is a function of the state of 


preservation of the fossils; conclusions based on 
fossils, therefore, need to be evaluated with these 
factors in mind. 

Judicial use of the illustrations should help the 
paleontological investigator toward identifying and 
dating his fossils; but if precise determinations are 
required, an adequate library will be necessary and 
the present work can then only serve as a guide for 
further research. 

DESCRIPTION OF GENERA AND SPECIES 

General Statement. A definite plan is followed in 
presenting information concerning genera and species, 
and there is deviation only in special cases where 
some other method of treatment is considered more 
appropriate. 

Genera usually are described in taxonomic order 
(by family, superfamily, or ordinal groupings), with 
the divisions having the oldest fossil representation 
coming first. In some instances, however, strict tax¬ 
onomic grouping was not followed for one reason or 
another. As an example, the trilobite genera are 
arranged alphabetically under several subheads 
because no satisfactory taxonomic grouping has yet 
been proposed. 

Species usually are considered in stratigraphic 
order, the oldest first and the youngest last; and by 
geographic area, from north to south and from east 
to west. 

The preferred generic name, together with the 
author and date, appears as a center head. Other 
names that have been used follow in parentheses. 

At the beginning of the generic description is the 
genotype inclosed in parentheses and italicized. 
The description itself is brief and telegraphic, with 
related or correlative data set off by semicolons (;). 

Geologic range is indicated by geologic periods, or 
parts of periods, in boldface. In many instances geo¬ 
graphic distribution data follow, inclosed in paren¬ 
theses. 

Each specific name, in boldface, following the 
initial letter ot its genus, is indented. Next comes the 
authorship, followed by the plate and figure num¬ 
bers inclosed in parentheses. In most instances 
species are not described, but if they are, the descrip¬ 
tion is brief. Age and distribution data complete the 
discussion. 

Each aspect of this general plan will now be dis¬ 
cussed fully so that the investigator who is using this 
work will understand and appreciate the necessarily 
condensed form in which the information is presented 
and will, as a consequence, derive the maximum 
benefit from the context. 

Generic Name. Considerable effort has been made 
o determine the preferred generic name, as well as 

e correct spelling, authorship, and date when it was 
proposed. We have followed as faithfully as possible 

no!- a "I 8 ^ pr ? po . sed b y the Committee on Inter- 
• . 10na Zoological Nomenclature, and in the few 
-• w ^ ere we have departed from this prac- 

e > i has usually been because continued de facto 
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usage will cause much less confusion than resurrec¬ 
tion of de jure proposals. 

Many publications were consulted to obtain the 
pertinent information on the generic names. The 
following references have been the main source of 
information concerning them, especially as regards 
spelling, authors who erected or modified original 
generic names, and dates when genera were first 
described. The present authors have made no 
attempt to consult most original descriptions. This is 
particularly true as regards the older genera. 

NOMENCLATOR ZOOLOGICUS, A list of the 
names of genera and subgenera in zoology from the 
tenth edition of Linnaeus 1758 to the end of 1935, 
S. A. Neave, published by the Zoological Society of 
London, Vol. I, A-C, 1939; Vol. II, D-L, 1939; Vol. 
Ill, M-P, 1940; Vol. IV, Q-Z, 1940. 

NOMENCLATOR ANIMALIUM GENERUM 
ET SUBGENERUM, im Auftrage der Preussischen 
Akademie der Wissenschaften zu Berlin [1758-1922]; 
Herausgegeben von F. E. Schulze, W. Kiikenthal, 
fortgesetzt von K. Heider und R. Hesse, Schrift- 
leiter Th. Kuhlgatz, Band 1, A-B, 1926; Band 2, 
C-E, 1929; Band 3, F-M, 1932; Band 4. N-P, 
1935; Band 5, Q-Z, incomplete. 

INDEX ANIMALIUM, sive index nominum 
quae ab A. D. MDCCCLVIII generibus et speciebus 
animalium imposita sunt [1758-1850], C. D. Sher- 
born; Cantabrigiae E Typographic Academico 
1750-1800, A-Z, 1902; 1801-1850, 9 vols., 1922- 
1932. Supplement zu C. D. Sherborns Index Ani¬ 
malium, by Franz Poche, Festschrift zum 60 Geburt- 
stage von Professor Dr. Embrik Strand, Vol. 5: 477- 
615, 1939. 

ZOOLOGICAL, RECORD, compiled and pub¬ 
lished by the Zoological Society of London, Vols. 
1-75, 1864-1938, inclusive. 

NOMENCLATOR ZOOLOGICUS, An alpha¬ 
betical list of all generic names that have been 
employed by naturalists for recent and fossil animals 
from the earliest times to the close of the year 
1879; Pt. I, Supplemental List, p. 1-376,1882; Pt. II, 
Universal Index, p. 1-340, 1884, S. H. Scudder, 
USNM, B 19, 1882-1884. 

NOMENCLATOR ZOOLOGICUS, continens 
nomina systematica generum animalium tam viven- 
tium quam fossilium, secundum ordinem alphabeti- 
cum disposita [1842-1868], Sub auspiciis et sumpti- 
bus C. R. Societatis Zoologico Botanicae, Con- 
scriptus A. Comite Augusto de Marschall, Vindo- 
bonae, 1872. 

An Index to the generic and trivial names of ani¬ 
mals, described by Linnaeus, in the 10th and 12th 
editions of his “SYSTEMAE NATURAE,” C. D. 
Sherborn, The Manchester Mus. Pub. 25, 1899 

p. 1-108. 


FOSSILIUM CATALOGUS I, Animalia, Pars 
1-89, 1913-1939, W. Junk, Berlin and The Hague 
In addition to these, there are numerous index© 
and similar lists of genera, subgenera and specie 
which are more restricted in the taxonomic division 


and geologic time intervals that they cover. These 
are discussed briefly under “References” and are 
listed in the appropriate bibliographies throughout 
the book. 

Students beginning the study of paleontology 
should be cautioned in the use of these and other 
similar compilations because authors differ in the 
way they treat certain controversial problems. 
Furthermore, any compilation, the present one not 
excepted, is certain to perpetuate errors because of 
the necessity of accepting “authority.” It would 
have been impossible to check the original descrip¬ 
tion of each genus used in the present work and still 
complete the task within a reasonable time. We have 
made every effort to verify all proposals concerning 
which questions arose, and if the information here 
given is not complete, we can only beg the forbear¬ 
ance of our colleagues. 

Generic names which are listed as synonyms, in 
parentheses immediately after the preferred name, 
have been obtained from standard works or have 
been suggested by specialists who assisted in revis¬ 
ion. These names are listed chronologically, and 
their order has no other significance. 

If genera as such are illustrated, the plate and 
figure numbers in parentheses follow the date of the 
genus. 

Genotypes. The genotype as it was proposed origi¬ 
nally is indicated by an asterisk (*) and italics and is 
inclosed in parentheses immediately before the gen¬ 
eric description. Elsewhere in the text it may be in 
italics or boldface, and usually it does not carry the 
asterisk except when it heads the paragraph which 
describes it. 

In some instances several names have been applied 
to the genotype. Such equivalency is indicated as 
often as possible. Some genotype designations are 
provisional, some are controversial, a few are uncer¬ 
tain, and in one or two cases we could not be sure 
that a genotype had ever been designated. Appropri¬ 
ate remarks on these situations are made where 
necessary. 

Original spelling is given, but required corrections 
are made later if the species is described. Authorship 
of the species usually is not indicated unless it differs 
from that of the genus. It is given later, however, if 
the species is described, and we occasionally take the 
liberty of abbreviating multiple authorship in such 
cases (e.g. M and W = Meek and Worthen). 

If generic and specific data can be condensed, we 
may add illustrative and descriptive data immedi¬ 
ately after the genotype, but included within the 
parentheses, thereby eliminating repetition of the 
material in a later paragraph. 

Generic Description. Descriptions of both genera 
and species are necessarily condensed, and include 
only a few of the characteristic or diagnostic feature. 
It should be obvious on first thought that mo8 :’ 
descriptive matter was obtained from published 
sources. Because so many of our descriptions are 
merely rewording and recasting of published mate- 
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rial, it seems hardly fair to single out, by quotation 
marks, the occasional instances when we repeat small 
portions of an author’s work verbatim. 

Descriptions furnished by our colleagues are 
acknowledged and credited at the appropriate places 
throughout the book. 

Age Indication. The stratigraphic range of the 
genus is indicated by the appropriate geologic period 
or epoch name or names, abbreviated and in bold¬ 
face, and if necessary the division or divisions (e.g. 
Camb.; Camb., Ord.; Camb.-Dev.; L. Camb.; L. 
and M. Camb.). Abbreviations for time divisions are 
listed in the “Key” later in this chapter. 

Geographic Distribution. If data on geographic 
distribution are given, they will follow the same order 
as discussed a little later under “Geographic Dis¬ 
tribution of Species.” 

Order of Description of Species. Species are listed 
in stratigraphic order, the oldest first and the young¬ 
est last. For purposes of comparison, the genotype is 
sometimes considered first, even if it is not the oldest. 
Also, the general plan is sometimes modified for pur¬ 
poses of convenience. A number of contemporaneous 
species may be considered in the same paragraph if 
such treatment seems justified (e.g. Worms, Holo- 
thuroidea). 

Species Name and Authorship. Each specific 
name appears in boldface; it follows the initial letter 
of its genus unless a subgenus intervenes, and it may 
have a paragraph of descriptive matter if its chief 
features are not apparent in the illustrations. An 
asterisk indicates a genotype. The specific name 
must agree in gender with that of the genus to which 
it is assigned, unless it is a noun or the name of a 
person; in the latter instance the name takes the 
genitive case and the gender of the individual. 
Every effort has been made to insure this agreement. 
In general the spelling of the original author has 
been followed. 


The author or authors of the species are always 
indicated. If the original generic reference of the 
species has been changed, the author's name is 
inclosed in parentheses. If the present generic refer¬ 
ence is uncertain, a question mark immediately 
follows the initial letter of the genus. 

In a very few instances authorship is uncertain 
and an arbitrary decision had to be made. Justifiable 
objections to our choice may well be raised. 

Designation of Illustrations. The plate and figure 
numbers for the species follow the author’s name 
and are inclosed in parentheses (197— 1, 2) or brack¬ 
ets [197 1, 2). In general, all illustrations for a 

species appear on the same plate. 

Age Designation of Species. Age or stratigraphic 
range of the species is designated in several ways- 
by geologic periods, or by subdivisions of successively 
shorter time down to individual formations The 
designation used depends on the stratigraphic range 
of the genus to which the species is referred Termi- 
definition, and spelling of the divisional 
names follow those of the recent “Lexicon of Geolo¬ 


gic Names of the United States (including Alaska)”, 
by M. Grace Wilmarth (VSGS, B 896: 1-2396, 
1938). 

In designating zones which bear the names of fos¬ 
sils, a generic name is not italicized (e.g. Lecano- 
spira zone), but a generic-specific name is (e.g. 
Exogyra costata zone). 

Formational names are often placed in parenthe¬ 
ses after the abbreviated state or provincial name. 

Geographic Distribution of Species. Distribution 
is stated in several ways. It may be the entire conti¬ 
nent (N. America), a definite part of the continent 
(western N. .America), some part of one of the coun¬ 
tries (eastern Canada, central U. S. A.), a physio¬ 
graphic province (S. Appalachians, Upper Missis¬ 
sippi Valley, Wasatch Mts.), a geologic province 
(Cordilleran region), a specific area or a general area 
(Champlain region, Midcontinent region), a state 
or states, and a province or provinces. In citing 
distribution, we start with Greenland and proceed 
westward and southward as follows: Greenland, 
Arctic America, Newfoundland, eastern Canada, 
eastern U. S. A., Caribbean region, central Canada, 
central U. S. A., Alaska, western Canada, western 
U. S. A., and Mex. The abbreviations used for the 
several geographic divisions are listed in the “Key” 
later in this chapter. 

ILLUSTRATIONS 

Sources. The figures assembled on the plates were 
obtained from many sources and, as a consequence, 
several ways are used in the plate captions to credit 
these sources. The more important of the sources are: 

(1) Federal and Dominion publications. The prop¬ 
er publication is credited, and is preceded by the ini¬ 
tial letters of the organization (e.g. USGS, PP 125 = 
U. S. Geol. Surv., Prof. Paper 125; CGS, COR, 
d 3 = Geol. Surv. Canada, Canadian Organic 
Remains, decade 3). 

(2) State and Provincial publications. The proper 
publication is credited to the survey of the state or 
province, with the abbreviated name preceding 
Geological Survey (e.g. AlaG S, B 2 = Alabama 
Geol. Surv., Bulletin 2; Ont Dp Min, An Rp 5 = 
Ontario Department of Mines, Annual Report 5). 

(3) College and University publications. The 
proper publication is credited, being preceded by the 
name of the institution (e.g. U Tex B 3801 = Uni- 
verity of Texas Bulletin 3801; U Cal, Dp G, B 25 = 
University of California, Department of Geology, 
Bulletin 25; U Toronto Stud, g s 7 = University of 

Studies, geological series 7). 

Serials. Figures obtained from this source arc 
credited to the proper serial with titles abbreviated 
as mdicated in the Key later in this chapter (e.g. 

. c p , j Pr 6 = Academy of Natural Sciences 
o nUadelphia, Proceedings 6; JP 5 = Journal of 
Paleontology, volume 5 ). 

“T ^'W^ghted textbooks. Several figures from 
invertebrate Paleontology,” by Twenhofel and 

oc , are reproduced by the kind permission of 
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the McGraw-Hill Book Co., Inc. A number of 
figures appearing in the first edition of “North 
American Index Fossils” are used here. These are 
credited as [NAIF]. 

(6) New photographic prints of published figures, 
made from the original negatives, are credited to the 
individuals who furnished them. 

(7) New photographs of specimens illustrated in 
published reports are credited to the persons who 
rephotographed the fossil. In some instances the 
place of publication of another figure of the speci¬ 
men is cited (e.g. Walcott’s trilobite figures; Resser’s 
photographs). 

(8) Original and unpublished photographs and 
drawings are credited to the persons who made 
them. 

In sources 1 to 5 we generally have used the first 
figures published, but sometimes we have used later 
illustrations either because they portray the speci¬ 
men better or because they show other material that 
is better preserved. Every effort has been made to 
procure the best possible illustrations. 

In sources 6 to 8 full acknowledgments are made 
in the next few paragraphs and also at the appropri¬ 
ate places in the plate captions. 

Acknowledgments. The plates in this book repre¬ 
sent the work of numerous persons, to all of whom 
full credit is due. 

Plates 1, 2, and 5 to 11 were prepared and num¬ 
bered by Dr. J. A. Cushman and Miss Ruth Todd. 

Plates 3 and 4 were prepared by Dr. Lloyd G. 
Henbest. 

Plates 52 to 79 were prepared and numbered by 
Drs. R. C. Moore and L. R. Laudon. 

Plates 93 and 94 were prepared and numbered by 
Drs. E. B. Branson and M. G. Mehl. 

Plates 105 to 143 were prepared by Dr. G. Arthur 
Cooper, assisted by the junior author. 

All other plates (12 to 51, 80 to 92, 95 to 104, and 
144 to 303) were prepared by the junior author from 
published figures and from photographs and draw¬ 
ings furnished by numerous colleagues. Unless 
otherwise stated, Mrs. Kirk Stephenson placed the 
numbers on the plates. 

We take this opportunity to express our special 
gratitude to the following who furnished us so many 
of the fine illustrations appearing on the plates pre¬ 
pared by the junior author: To Dr. R. S. Bassler for 
photographs of sponges and bryozoans; to Drs. 
G.. M. Ehlera and R. C. Moore for photographic 
prints and drawings, respectively, of corals; to Dr. 
J. Brookes Knight for many illustrations of Palecn 
zoic gastropods; to Dr. Josiah Bridge for photographs 
of gastropods, gastropod opercula, and Lower Ordo¬ 
vician trilobites; to Dr. R. B. Stewart for the use of 
his original plates of Gabb’s pelecypod and gastro¬ 
pod types; to Dr. A. K. Miller and his associates for 
several photographs and stippled drawings of cepha¬ 
lopoda ; to Dr. B. F. Howell for agnostid and trilobite 
illustrations; to Dr. C. E. Resser for agnostid and 
other nontrilobitan crustacean illustrations, and 


particularly for the large number of photographs of 
Cambrian trilobites, some of which came from his 
original plates; to Dr. J. M. Weller for the loan of 
negatives from which the trilobite illustrations of 
plate 275 were made; to Dr. D. M. Delo for the use 
of the original plates of his phacopid papers; to 
Dr. F. M. Carpenter for the insect illustrations; to 
Dr. G. D. Hanna and Messrs. R. F. Lawrence and 
J. F. Burke for the fine photomicrographs of diatoms 
reproduced on plate 301; to Dr. J. Harlan Johnson 
for most of the algal figures on plate 302; and to 
Dr. R. E. Peck for the charoph 3 r te illustrations 
reproduced on plate 303. 

Plate Captions. Captions for the plates that were 
prepared by our colleagues, as stated in preceding 
paragraphs, were submitted to us by those authori¬ 
ties. All other plate captions were prepared by the 
junior author. 

We have departed from the common practice of 
crediting illustrations to authors (e.g. after Smith) 
and instead, indicate the work from which the 
illustration was taken (e.g. Md G S, L Dev = Mary¬ 
land Geological Survey, Lower Devonian) or credit 
it to the person who furnished the photograph or 
drawing. We believe the source-reference method is 
preferable because it allows the investigator to go 
directly to the proper work without first reading 
through a certain author’s bibliography and then 
guessing which title appears the most likely. 

It has been our intent, in preparing the captions, 
to locate and credit fully every illustration used and 
also to indicate the reduction or magnification of each 
figure. Any oversight will have been unintentional. 

REFERENCES 

General Statement. Investigators who use this 
book will find it necessary at times to consult the 
standard reference works for research in geology and 
paleontology. A fairly complete list of these refer¬ 
ences follows under several general headings. 

General Bibliographies. The following works list 
all important paleontological literature on North 
America from 1785 to 1936 and are indispensable aids 
to any serious paleontological investigation. 

Bibliography of North American Geology — a 
number of volumes, published by the U. S. Geol. 
Surv., listing all of the titles of geological works pub¬ 
lished in North America from 1785 to 1936 inclusive: 

1785-1918: Part I, Bibliography. 

Bull. 746 (1923) (Nickles) 

Part II, Index. 

Bull. 747 (1924) 

1919-1928: Bibliography and Index. 

Bull. 823 (1931) 

1929-1939: Bibliography and Index. 

Bull. 937 (In press) (Thom) 

1940-1941: Bibliography and Index. 

Bull. 938 (1942) “ 
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Catalogue and Index of the publications of the 
Hayden, King, Powell, and Wheeler Surveys, by 
L. F. Schmeckebier; U. S. Geol. Surv., Bull. 222: 
1-208, 1904. 

[List of] Publications of the United States Geologi¬ 
cal Survey. Issued at regular intervals by the U. S. 
Geol. Surv. Latest issue: p. 1-297, July, 1942. 

Geological Survey of Canada. General Index to the 
Reports of Progress, 1863 to 1884, by D. B. Dowling. 
Published by the Geol. Surv. Canada, p. 1-1014, 
1908. 

Geological Survey of Canada. Index to separate 
reports 1906-1910 and summary reports 1905-1916, 
by F. Nicolas. Published by the Geol. Surv. Canada, 
p. 1-305, 1923. 

Geological Survey of Canada. Index to Palaeon¬ 
tology (Geological Publications 1847-1916), by F. 
Nicolas. Published by the Geol. Surv. Canada, 
p. 1-383, 1925. 

Geological Survey of Canada. Index to Memoirs 
(1910-1926), Bulletins (1913-1926), Summary Re¬ 
ports (1917-1927), Session Papers (Administrative) 
(1921-1926), by F. Nicolas. Published by the Geol. 
Surv. Canada, Misc. Series No. 3, p. 1-668, 1932. 

Bibliography of the geology of Newfoundland, by 
R. M. Betts: [Newf.] Dep. Nat. Res., geol. sec., B. 5: 
1-35, 1936. 

Bibliography of Mexican geology and mining, by 
Rafael Aguilar y Santill&n: Am. Inst. Min. Engrs., 
Trans. 32: 605-680, 1902. 

Bibliography and Index of Geology, exclusive of 
North America, by J. M. Nickles, et al: Geol. Soc. 
Amer., Bibliographic Contributions, vols. 1-8 
(1934-1941). 

Catalogue of published bibliographies in geology, 
1896-1920, by E. B. Mathews: Nat. Research 
Council, Pub. No. 36: 1-228, October, 1923. 

Geologic and Place Names. The following refer¬ 
ences will prove useful to those interested in the 
names of geologic time divisions and of places in 
North America. 

North American Geologic Formation Names: 
Bibliography, synonymy, and distribution, by F. B. 
Weeks: U. S. Geol. Surv., Bull. 191: 1-448, 1902. 

Lexicon of Geologic Names of the United States 
(including Alaska) (Also includes the names and 
ages, but not the definitions, of the named geologic 
units of Canada, Mexico, the West Indies, Central 
America, and Hawaii), by M. Grace Wilmarth- 
U. S. Geol. Surv., Bull. 896: 1-2396, 1938. 

The origin of certain place names in the United 
States, by H. Gannett: U. S. Geol. Surv., Bull 197- 
1-280, 1902. 

Bibliographies of Geology, by States. Ariz. Bibli¬ 
ography of Arizona mining, metallurgy, and geology 
by E. Lutrell: Ariz. Univ., Bur. Mines, B. 23- l^o’ 
1915. 

Ala. Geology of Alabama, by G. I. Adams, et al- 
Ala. Geol. Surv., Sp Rp 14:1-312, 1926. Bibliography 
of Alabama, by R. M. Harper: Ala. Geol. Surv B 42 • 
59-108,1935. *’ 


Ark. Bibliography of the geology of Arkansas, 
by J. C. Branner:.lr£. Geol. Surv., Slates of Arkansas 
(Purdue): 97-164, 1909. 

Cal. Paleontology of California, by J. D. Whit¬ 
ney: Cal. Geol. Surv., Pal I: Carb.-Cret., p. 1-243, 
il, 1864; Pal II: Cret.-Tert., p. 1-254, il, 1869. 
Geology of California, by R. D. Reed: A. A. P. G., 
p. 1-355, 1933. 

Conn. Bibliography of the geology of Connecticut, 
by H. E. Gregory: Conn. Geol. Surv., B. 8: 1-123, 
1907. 

Fla. Bibliography of Florida geology, by E. H. 
Sellards: Fla. Geol. Surv., An Rp 1: 73-108, 1908. 

III. List of publications on the geology of Illinois; 
with appended index: III. Geol. Surv., p. 1-76, 1931. 

Ind. Nomenclature and description of the geo¬ 
logical formations of Indiana, by E. R. Cumings: 
Ind. Handbook of Geology, pt IV: 403-570, 1922, 
Ind. Dp. Conserv., Pub. 21. 

Ia. Annotated bibliography of Iowa geology and 
mining, by C. R. Keyes: la. Geol. Surv. 22: 1-908, 
1913. 

Me. Bibliography of Maine geology, by C. C. 
Babb: Me., State Water Storage Comm., An Rp 3 (10): 
185-242, 1913. 

Minn. Bibliography of Minnesota mining and 
geology, by W. Gregory: Minn. School Mines, Exp. 
Sta., B. 4: 1-157, 1915. 

Mo. Geology of Missouri, by E. B. Branson: 
Univ. Mo., B. 19 (15): 1-172, 1918. 

Neb. List of publications of the Nebraska Geolog¬ 
ical Survey, by E. H. Barbour: Neb. Geol. Surv. 4: 
7-16, 1910. 

N. J. List of works relating to the geology, 
mineralogy, and paleontology of New Jersey, by 
G. F. Black: New York Public Library, p. 1-36, 1916. 

N. Mex. Geologic literature of New Mexico, by 
T. P. Wootton: N. Mex., State Bur. Mines, B. 5: 
1-127, 1930. 

N. Y. Index to publications of the New York 
State Natural History Survey and New York State 
Museum, 1837-1902; also including other New York 
publications on related subjects, by Mary Ellis: 
N. Y. St. Mus., B. 66: 1-653, 1903. 

N. C. Bibliography of North Carolina geology, 
mineralogy, and geography, with a list of maps, 
by F. B. Laney and K. H. Wood: N. C. Geol. Surv., 
B. 18: 1-428, 1909. The Coastal Plain of North 
Carolina; bibliography, by B. L. Miller and L. W. 
Stephenson: N. C. Geol. Surv. 3: 44-73, 1912. 

Ohio. A subject index of the publications of the 
Geological Survey of Ohio, from its inception to and 
including Bulletin number 8, series 4, by A. G. 
Derby: Ohio Geol. Surv. (4) B. 6: 15-233, 1906. A 
bibliography of the publications relating to the 
geology of Ohio other than those of the State Geo¬ 
logical Survey, by M. W. Prosser: Idem: 235-332, 

X*/UO. 

Okla. Index to the stratigraphy of Oklahoma 
(with lists of characteristic fossils by C. E. Decker), 
by C. N. Gould: Okla. Geol. Surv., B. 35:1-115,1925. 
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Ore. Bibliography of the geology of Oregon, by 
D. E. Dixon: Ore. Univ. Publ., geol. ser. 1: 1-125, 
1926. 

Tenn. Bibliography of Tennessee geology . . . with 
subject index, by Elisabeth Cockrill: Tenn. Geol. 
Surv., B. 1-B: 1-117, 1911. 

Tex. The geology of Texas: Pt 4, Bibliography 
and subject index of Texas geology, by E. H. Sellards: 
U. Tex. B. 3232, 1819-1906, 1932. 

Vt. List of reports on the geology of Vermont: 
1845-1900; list of publications on the geology of 
Vermont, by G. H. Perkins: Vt. Geol. Surv., Rp 3: 
14-21, 1902. 

Va. A bibliography of the geological, minera- 
logical, and paleontological literature of the State 
of Virginia, by T. L. Watson: Bull. Am. Pal. 7: 
1-109, 1897; Annotated geological Bibliography of 
Virginia, by J. K. Roberts: Univ. Va. Bibliographical 
Ser. 2: 1-726, 1942. 

Wash. Bibliography of Washington geology and 
geography, by G. O’Donnell: TVas/i. Geol. Surv., 
B. 12: 1-63, 1913. 

W. Va. A bibliography of works upon the geology 
and natural resources of West Virginia from 1764 to 
1901 . . ., by S. B. Brown: W. Va. Geol. Surv., B. 1: 
1-85, 1901. 

Wyo. Bibliography and index of Wyoming 
Geology, by G. G. Bovee: Wyo. Geol. Office, B. 17: 
317-446, 1918. 

State Paleontologic Reports. Many of the earlier 
State Surveys published works devoted largely or 
entirely to paleontology. The more familiar of these 
are the classic volumes on the paleontology of New 
York, Pennsylvania, New Jersey, Maryland, Michi¬ 
gan, Ohio, Indiana, Kentucky, Wisconsin, Illinois, 
Minnesota, Iowa, Missouri, Kansas, Texas, and 
California. Details on these works may be obtained 
from the bibliographies of the U. S. Geological Sur¬ 
vey cited above. Throughout the present edition 
these are cited as Pal NY 5, Pal N J 3, etc. 

Textbooks and Reference Works on Paleontology. 
The reader is assumed to have a general knowledge of 
invertebrate paleontology; additional information 
may be obtained from the following works: 

The Cambridge Natural History, edited by S. F. 
Harmer and S. E. Shipley, Vols. 1 to 6, 1895-1910, 
Macmillan & Co. 

Berry, E. W., Paleontology, p. 1-392, 1929, 
McGraw-Hill Book Co., Inc. [animals). 

Goldring, Winifred, Handbook of paleontology, 
Pt. I, Fossils [plants and animals): N. Y. St. Mus., 
Handbook 9, 1929. 

Lankester, E. R., el al, A treatise on zoology, Pts 
I to V, 1900-1901, A. & C. Black, London. 

Miller, S. A., American Palaeozoic fossils: A cata¬ 
logue of the genera and species, with names of 
authors, dates, places of publication, groups of 
rocks in which found, and the etymology and signifi¬ 
cation of the words, published by the author at 
Cincinnati, Ohio, 1877, p. 1-334; North American 
Mesozoic and Caenozoic geology and palaeontology, 


Cincinnati, 1SS1, p. I-33S; North American geo¬ 
logy and palaeontology, for the use of amateurs, 
students and scientists. Cincinnati. ISS9, p. 1- 
664. 

Nicholson, II. A., and Lvdckker, R.. A manual of 
palaeontology, Vol. 1: 1 -SX5, lsS9, Win. Blackwood 
& Sons. 

Shinier, H. W., An introduction to the study of 
fossils [plants and animals), p. 1-496. Rev. ed. 1935, 
The Macmillan Co. 

Twenhofel, W. H., and Shrock, R. R., Inverte¬ 
brate paleontology, p. 1-511, 1935, McGraw-IIill 
Book Co., Inc. 

Zittel, K. A. von, Textbook of palaeontology 
(edited by C. R. Eastman),2nd ed. rev. Vol: Inverte¬ 
brates, p. 1-839, reprinted 1927, Macmillan & Co., 
Ltd., London. 

Bibliographic index of American Ordovician and 
Silurian fossils, by R. S. Bassler: l . S. A at. Mus., 
B. 92 (2 vols): 1-718, 719-1521, 1915. 

A bibliographic index of North American Carbonif¬ 
erous Invertebrata, by Stuart Weller: l . S. Geol. 
Surv., B. 153: 1-653, 1898. 

A catalogue and bibliography of North American 
Mesozoic Invertebrata, by C. B. Boyle: U. S. Geol. 
Surv., B. 102: 1-315, 1893. 

Bibliography and index of North American Meso¬ 
zoic Invertebrata, by F. L. Whitney: B. Am. Pal. 12 
(48): 1-448, 1928. 

Reference Lists Throughout the Text. An attempt 
has been made to assemble a brief list of references 
for each phylum, and for certain subdivisions of some 
of the phyla. These lists, it is hoped, include most of 
the more important works on the subject concerned 
to January 1, 1941, and should lead the serious 
investigator to the complete literature of the particu¬ 
lar group in which he is interested. 

If monographic or comprehensive works have 
been published on a certain division, its reference list 
is brief (e.g. Foraminifera). If, on the other hand, no 
comprehensive works have appeared, the list may 
contain a fairly large number of isolated and 
relatively small publications (e.g. Porifera). The 
reference list on the Crinoidea is unusually long 
and detailed because of the way it is used in the 
treatment of the subject and the citing of illustra¬ 
tions. 

The authorship is indicated in one of the follow¬ 
ing ways: 

If only one title is listed for an author, his name 
precedes the title. If more than one title is listed, then 
each successive title is preceded by a semicolon, 
indicating the same authorship as that of the first 
title in the series. If the author has a collaborator 
(or collaborators), the two (or more) names will 
appear before the first of their joint titles (e-g. 
Ellis, B. F., and Jones, E. B.). Succeeding joint titles 

will be preceded by a semicolon. 

Titles of papers are often considerably shortened 
by deletion of articles and other unessential words, 
but care has always been taken to preserve the mean- 
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ing of the title. Inserted editorial comments are set 
off by brackets ( ]. 

Place of publication is indicated by the appropri¬ 
ate abbreviations, which are listed in the Key later 
on. These abbreviations, while not always the con¬ 
ventional ones, should not be difficult to remember 
once the reader gets used to them. 

Following the number of the volume, bulletin, etc., 
of the publication or periodical, and set off from it by 
a colon (:), are the pages, the plates (either indi¬ 
cated as pi 1-5, or simply il = illustrated), and 
finally the date of publication. 

KEY TO ABBREVIATIONS AND SYMBOLS USED 
IN TEXT, REFERENCES, AND PLATE CAPTIONS 

Many unconventional abbreviations and certain 
symbols have been used throughout this work in 
order to present maximum information in minimum 
space. Those which are restricted to a certain chap¬ 
ter, or to divisions thereof, are defined in the intro¬ 
duction to the chapter. Similarly, those restricted to 
captions for certain plates (e.g. Crinoidea and 
Brachiopoda) are defined at the head of the captions 
or in the introduction to the text material illustrated 
by the plates. An alphabetical list of the more com¬ 
mon abbreviations and symbols follows: 


As. Assoc 
Aucl. Auctt 
B, Bol 
B Am Pal 

B. C. 

Bd 

Beitr 

Ber 

Bien 

Bos Soc N H 

Bot 

Br 

Brit 

Bur 

Cal. 

Camb. 

Can. 

Can J 
Can Nat 


Can Rec N H 

Can Rec Sc 
Carnegie Inst. 


AAAS 

American Association for the 
Advancement of Science 

AAPG 

American Association of Petro¬ 
leum Geologists 

Abh 

Abhandlungen 

Abst 

Abstract 

Ac, Acad 

Academy 

Ac N S Phila 

Academy of Natural Sciences of 
Philadelphia 

Agr 

Agriculture, agricultural 

AJS (5) 23 

American Journal of Science, 5th 
series, volume 23 

Ak, Akad 

Akademie 

Ala. 

Alabama 

Alta. 

Alberta 

Am 

America, American 

Am Ac Sc 

American Academy of Arts and 
Sciences 

Am G, Am Geol American Geologist 

Am Mid Nat 

American Midland Naturalist 

Am Nat 

American Naturalist 

AMNH 

American Museum of Natural 
History 

Am Phil Soc 

American Philosophical Society 

An 

Annals, annual, etc. 

An Mag N H 

Annals and Magazine of Natural 
History 

An Rp 

Annual Report 

Anz 

Amseiger 

App 

Appendix 

Arch 

Archives 

Ariz. 

Arizona 

Ark. 

Arkansas 


Centr 

CGS 

Cin Soc N H 

CM, An 
cm 
Co (s) 

Col 

CoU 

Colo. 

Com 

Con 

Cong 

Conn. 

Conserv 

Contr 

Contr Can Pal 
Contr Micropal 


COR, d 3 or 
dec 3 

CR 

Cret. 

CSNH 

d, dec 
D. C. 

Del. 


Association 

Auctoris, um = of author (s) 
Bulletin, Boletin, etc. 

Bulletins of American Paleontol¬ 
ogy 

British Columbia 
Board, band 
Beitrage 
Berichte 
Biennial 

Boston Society of Natural History 
Botany, botanical 
Branch 
British 
Bureau 
California 
Cambrian 
Canada, Canadian 
Canadian Journal 
Canadian Naturalist and Geolo¬ 
gist and Proceedings of the 
Natural History Society of 
Montreal 

Canadian Record of Natural His¬ 
tory and Geology 
Canadian Record of Science 
Carnegie Institution of Washing¬ 
ton 

Centralblatt 

Geological Survey of Canada, or 
Canada, Geological Survey 
Cincinnati Society of Natural 
History 

Carnegie Museum, Annals 
Centimeter (s) 

County (-ies), Company 
Collection 
College 
Colorado 
Commission 
Conservation 
Congress, congressional 
Connecticut (without period when 
used in publication title) 
Conservation 
Contribution 

Contributions to Canadian Pale¬ 
ontology 

Contributions to the Micropale¬ 
ontology of the Cambro-Silur- 
ian Rocks of Canada 

Canadian Organic Remains, 
decade 3 
Compte Rendu 
Cretaceous 

Cincinnati Society of Natural 
History 
Decade 

District of Columbia 
Delaware 
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Deut 

Deutsch, etc. 

Ky. 

Kentucky 

Dev. 

Devonian 

L 

London, Lower (L.) 

Doc 

Document 

Lond 

London 

Dp 

Department 

La. 

Louisiana 

DUB, JSL 

Denison University Bulletin, Jour¬ 
nal of theScientific Laboratories 

Linn Soc, J Zool 

Linncan Society, Journal, Zool¬ 
ogy, London 

E. 

Ec Geol 

East, eastern 

Lyc N H N Y 

Lyceum of Natural History of 
New York; later N Y Ac Sc 

Helvetiae 

Eclogae geologicae Helvetiae 

M 

Memoir, monograph, museum 

Ed, ed 

Edition, editor, etc. 


(depending on title of publica¬ 

Eng 

Engineering 


tion) ; Middle 

Eoc. 

Eocene 

m 

Meter (s) 

Ex 

Executive 

Mag 

Magazine 

Expl 

Exploration (s) 

Man (.) 

Manitoba, manual 

Extr 

Extract 

Mass. 

Massachusetts 

Fasc 

Fascicle 

MCZ 

Museum of Comparative Zoology 

Field Mus N H Field (Columbian) Museum of 


(Harvard University) 


Natural History 

Md. 

Maryland 

Fig(s) 

Figure (s) 

Me. 

Maine 

Fla. 

Florida 

Med Gr0nland 

Meddelelser om Gr<£nland 

Fos 

Fossil (s) 

Mem 

Memoir (s), memorial 

Fos Cat 

Fossilium Catalogus, Animalia 

Mes Fos 

Mesozoic Fossils [CGS] 

Ft 

Foot, Feet 

Mex. 

Mexico 

Ga. 

Georgia 

Mich. 

Michigan 

G B or GB 

Geological Bulletin 

Mil 

M il waukee 

Geog 

Geography, geographer, geograph¬ 

Min 

Mine (s), mining, etc. 

G, Geol 

ical, etc. 

Miner 

Mineral, mineralogy, mineralo¬ 

Geology, geologist, geological, 


gist, mineralogical 


etc. 

Minn. 

Minnesota 

Ges 

Gesellschaft 

Mioc. 

Miocene 


G Mag 
GS 


g s or gs 
gsc 
GSA 
GSL, QJ 

H Ex Doc 
Hdbk 

H, Hist 
il 

Ill. 

in. 

Ind. 

IndT 

I, Inst 

Inst Geol Mex 

Int 

Inv 

Is, Isis 

J 

Jahrb, Jb 

JG 

Jour 

JP 

Jura. 

K 

Kan 


Geological Magazine 
Geological Survey, usually pre¬ 
ceded by federal, state, domin¬ 
ion, or provincial name abbre¬ 
viated 

Geological series 
Geological sciences 
Geological Society of America 
Geological Society of London, 
Quarterly Journal 
House Executive Document 
Handbook 
History, histoire, etc. 

Illustrated by figures of fossils 

Illinois 

Inch (es) 

Indiana 

Indian Territory 
Institute, institution 
Instituto Geol6gico de Mexico 
International 
Investigation (a) 

Island (s) 

Journal 

Jahrbuch 

Journal of Geology 
Journal 

Journal of Paleontology 
Jurassic 

Kaiserlich, koniglich, etc. 
Kansas 


Miss. 

Mitt 
mm 
Mo. 
Mon 
Mont. 
Mus 
Mus B 
N (.) 


Nat 
N. B. 

N. C. 

N. Dak. 
Neb. 
Nev. 
Newf. 

N H 
NHS 
N. J. 

N. Mex. 
non 
Nov 
nov 

N. S. 
n s 
N Sc 
NWT 
N. Y. 


Mississippi, Mississippian (usu¬ 
ally in boldface type) 
Mitteilungen 
Millimeter (s) 

Missouri, monthly (Mo) 

Monograph 

Montana 

Museum 

Museum Bulletin 
Natural, naturalist, new, north, 
northern (depending on title of 
publication or other use) 
National, natural, naturalist 
New Brunswick 
North Carolina 
North Dakota 
Nebraska 
Nevada 
Newfoundland 
Natural History 
Natural History Survey 
New Jersey 
New Mexico 
Not 

Novi ta tea 
novum = new 
Nova Scotia 
New series 
Natural Science 
Northwest Territories 
New York 
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N Y St Cab 

New York State Cabinet of 
Natural History- 

N Y St G 

New York State Geologist 

N Y St Mus 

New York State Museum 

Oc P 

Occasional Papers 

Okla. 

Oklahoma 

Olig. 

Oligocene 

Ont. 

Ontario 

Ord. 

Ordovician 

Ore. 

Oregon 

P 

Page (s), Papers 

P 

Page (s) 

Pa. 

Pennsylvania 

Pal 

Paleontology, paleontologist, 
paleontological, etc. 

Pal Abhand 

Palaeontologische Abhandlungen 

Pal Am or 
Americana 

Palaeontographica Americana 

Palaeontogr 

Palaeontographica 

Paleoc. 

Paleocene 

Pal Fos 

Paleozoic Fossils [CGS) 

Pal Zeit 

Palaeontologische Zeitschrift 

partim 

In part 

Penn. 

Pennsylvanian 

Perm. 

Permian 

Phila 

Philadelphia 

PI, pi 

Plate (s) 

Pleist. 

Pleistocene 

Plioc. 

Pliocene 

PP 

Professional Paper 

Pr 

Proceedings 

Priv pub 

Privately published, Private pub¬ 
lication 

Pt, (s) 

Part (s) 

Pub 

Publication (s) 

Q, Quart 

Quarterly 

QJ 

Quarterly Journal 

Que. 

Quebec 

R 

Royal 

Rev ed 

Revised edition 

Rp 

Report (s) 

R Soc Can 

Royal Society of Canada 

Rv 

Review, revista, etc. 

S (.) 

Senate, south, southern 

s 

Series 

Sask. 

Saskatchewan 

S. C. 

South Carolina 

Sc, sc 

Science, scientific 

Sch 

School 

sc s 

Science or scientific series 

S. Dak. 

South Dakota 

sec 

Section 

sess 

Session 

Sil. 

Silurian 

si 

Sensu lato (in a broad sense) 

SMC 

Smithsonian Miscellaneous Col¬ 
lections 

Smith Contr 

Smithsonian Contributions to 

Know 

Knowledge 

Smith Inst 

Smithsonian Institution 


Soc 

Society, Soci6t6, etc. 

Soc Geol Belg 

Soci6t6 g<§ologique de Belgique 

SocGeol France 

Soci6te g6ologique de France 

SP 

Special Paper 

sp. 

Species (singular; used if species 
is uncertain or undetermined) 

spp. 

Species (plural) 

S Pub, Sp Pub 

Special Publication 

S Rp, Sp Rp 

Special Report 

ss 

Sensu stricto (in a restricted 
sense) 

St. 

Saint (masculine), State 

Ste 

Saint (feminine) 

St L 

Saint Louis 

Stud 

Studies 

Sum Rp 

Summary Report 

Suppl 

Supplement 

Tenn. 

Tennessee 

Tert. 

Tertiary 

Tex. 

Texas 

Tr 

Transactions 

Trias. 

Triassic 

U, Univ 

University; U. = Upper 

U S, U. S. A. 

United States, United States of 
America 

U S Geog S W 

United States Geographical Sur¬ 

100th Mer 

vey West of the One Hun¬ 
dredth Meridian (Wheeler) 

USG Expl 40th 

United States Geological Explor¬ 

Par 

ation of the 40th Parallel 
(King) 

USGS 

United States Geological Survey 

USGS Ter 

United States Geological Survey 
of the Territories (Hayden) 

US Pacific RR 

United States Pacific Railroad 

Expl 

Explorations 

USNM 

United States National Museum 

U. S. S. R. 

Union of Socialist Soviet Repub¬ 
lics 

V, v 

Volume (s) 

Va. 

Virginia 

var 

Variety 

Verh 

Verhandlungen 

Victoria Mem 

Victoria Memorial Museum 

Mus 

Vol, vol 

Volume (s) 

Vt. 

Vermont 

W 

West, western 

Wag Free Inst 
Re 

Wagner Free Institute of Science 

Wash. 

Washington 

WFIS 

Wagner Free Institute of Science 

W. I. 

West Indies 

Wis. 

Wisconsin 

W. Va. 

West Virginia 

Wyo. 

Wyoming 

Zool 

Zoology, zoologist, zoological 

Zeit, Zeitschr, 

Zeitschrift 

Zs 

Ztg 

Zeitung 



CHAPTER II 

PHYLUM PROTOZOA 


The Protozoa include a vast group of typically 
microscopic, one-celled, aquatic animals composed 
of undifferentiated jellylike protoplasm with or 
without hard parts. The phylum, which is abun¬ 
dantly represented in existing fresh-water and marine 
bodies, has left a long geologic record, though fossils 
are uncommon before the Mississippian. 

Protozoa are subdivided into four classes: Mas- 
tigophora, Sarcodina, Sporozoa, and Infusoria. 
Only the first two have a fossil record of any im¬ 
portance. 

CLASS MASTIGOPHORA 

Flagellate protozoans with cell wall fixed and 
shape permanent; usually lacking hard parts but 
with a siliceous skeleton in a few groups. 

Order Silicoflagellata . 1 - 2 Microscopic protozoans 
with siliceous skeletons of spicular or discoidal form 
U. Cret.-Recent (U. S. A.; Mexico). 

Hanna (1928) has recently pointed out that silico- 
flagellates are ideal and valuable horizon markers 
because (1) they usually are common if they occur 
at all, (2) the number of species in any formation is 
exceedingly limited, (3) species have very short 
stratigraphic range, (4) being pelagic, they have 
wide geographic distribution, and (5) species are so 
distinct that they can be identified readily. 

CORBISEMA Hanna 1928 

(*C. geometrica). A triangular, hyaline, central cell 
joined to an outer, roundly triangular border with 
three straight bars of silica. Cret. 

*C. geometrica Hanna (14—6). U. Cret.: Cal. 
(Moreno). 


VALLACERTA Hanna 1928 

(*T. hortoni). A convex, sculptured, pentagonal 
disk with a heavy siliceous spine at each corner. 

Cret. 

*V. hortoni Hanna (14 —17). U. Cret.: Cal. (Mo¬ 
reno). 

MESOCENA Ehrenberg 1843 

( *M. elliptica). A simple ring of varying shape with 
two or more short spines on periphery. Tert. 

*M. elliptica Ehrenberg (14 —18). Mioc.: Cal. 

NAVICULOPSIS Frenguelli 1940 

( *N. biapiculata Lemmermann). A long oval with a 
bar across the center and a spine at each end. Tert. 

*N. biapiculata Lemmermann (14 —9, 10). U. 
Mioc.: Cal. (Monterey). 

DICTYOCHA Ehrenberg 1837 

(*/). fibula). A quadrangular figure with a spine at 
each angle and central bars rising from middle of 
each side to meet in a rounded apex. Tert. 

*D. fibula Ehrenberg (14 —15). U. Mioc.: Cal. 
(Monterey). 

EBRIA Boigert 1891 

(*Dictyocha fornix Mobius). An irregular ring with 
three bars meeting at an apex and the same below 
but rotated about 60°. Tert. 

E. antiqua Schulz (14 —16). U. Mioc.: Cal. 
(Monterey). 


LYRAMULA Hanna 1928 

(*L. furcula). A simple bar of silica, either smooth 
or more or less scalariform, bent into a U or Y 
Bhape. Cret. 

*L* furcula Hanna (14—7, 8). U. Cret: Cal. (Mo¬ 
reno). 


DISTEPHANUS Haeckel 1862 

(*Didyocka specula Ehrenberg). An outer hexagonal 
figure with lone spines at the angles and an inner 
raised figure, connected by sloping bars. Tert. 

D. ornamentatus Ehrenberg (14 —19). U. Mioc.: 
Cal. (Monterey). 


' Grutcful acknowledgement is due Dr. G. D. Hanna fo 
illustrative and text material. 

1 Deflandre, G., Les Silicoflugelles des terres fossiles 
Diatomees: Soc Franc de Micros. B 1: 10-20 1932- Snr 1 
■ysUimatique des Silicoflagelles: Soc Bot dc France B 7 fl 

Silicoflagelados fdsiles: Rev Mus La plata (ns), sec Palec 
T 2 : 37-112, 1940. Gemelnhardt, K.. SilicoflagXtS rf 
Dr. L. Rabenhorst’s Kryptogamen-Flora von Deutschland 
Oesterreich und der Schweiz), V 10, pt 2: 1-88 193C 
Hanna, G. D„ Silicoflagellata from the Cretaceous of Cali 
forma, JP 1 : 259-264. 1928; The Monterey shale of Cal! 
forma at its type locality with a summary of its faun* 
AAPO. B J2: 989-983, 1928; 


flagellates of the Kreyenhagen shafc?: Cal St Min , Rp 27: 
187-201, 1931. Lemmermann, E. p Silicoflagellata: Ber 
DeuUch BotGes 19: 247-271, 1901. Schulz, P., Beitriige zur 
Kenntnis fossiler und rezenter Silicoflagellaten: Bot Archiv 
21: 225-292, 1928. Wetzel, O., Die in organischer substanz 
erhaltenen MikrofoBsilien des baltiachen Kreidefeurersteins 
mit einem sediment-petrographischen und stratigraphis- 
chen Anhang [Microfossils preserved as organic substance 
in Baltic Cretaceous flints, with a sediment-petrographic 
and stratigraphic appendix]: Paleontogr 77: 141-186; 78A: 
1-110, 1933 [Reviewed by M. I. Goldman in JPS: 482-483, 
1934]. Zanon f V-, Silicoflagellate fossili italiene: Act P Ac Sc 
Nov Lunc 8tt: 3-44, 1934. 
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PHYLUM PROTOZOA 


COCCOLITHS and RHABDOLITHS 

Small calcareous disks ( coccoliths [14—12, 13]) 
and spicular bodies ( rhabdoliths [14—19]), which 
occur abundantly with Foraminifera in modern 
marine-bottom deposits, have been referred by some 
investigators to the Mastigophora; other investiga¬ 
tors, however, believe that these bodies are of algal 
origin. Similar bodies have been reported as fossils 
from rocks as old as the Cretaceous. 1 * 3 

CLASS SARCODINA 

Marine or fresh-water protozoans which alter¬ 
nately protrude and retract fingerlike extensions 
(pseudopodia) of the body. Most of the orders have 
either no known fossil representation or a very 
meager one. The Radiolaria have a small but in¬ 
teresting representation. The Foraminifera, how¬ 
ever, have a large and very useful fossil record 
which extends back as far as the Cambrian and is 
especially important since the beginning of the 
Mississippian. 

Order Foraminifera. 2 3 Foraminifera are almost 
entirely marine animals, though a few do live in 
brackish or fresh waters. Except for a few of the sim¬ 
plest types, the organism secretes a protective and 
supporting skeleton which is usually designate dthe 
test. These tests occur as fossils from the Cambrian to 
the Recent and are abundant in rocks younger than 
Devonian. In shallow waters today their great 
numbers may form obstructing shoals. Most species 
are bottom dwellers (vagrant and sessile benthos), 
crawling very slowly on the ocean bottom materials 
(muds and oozes) or attached to various objects 
on the ocean floor. Only perhaps two dozen species 
are pelagic, floating at or near the surface of the 
ocean, and most of these are restricted to the two 
families Globigerinidae and Globorotaliidae. 

Fossil tests range in size from microscopic up to 
several inches in diameter — large forms are especi¬ 
ally characteristic of the Eocene and Oligocene — 
but only one living species (in the Indo-Pacific 
region) reaches such a large size. One of the most 
primitive tests is composed of chitin; another is 
composed of such foreign materials as sand grains, 
sponge spicules, or mica flakes, more or less firmly 
cemented together by a secretion which may be 
chitinous, ferruginous, siliceous, or calcareous (these 
agglutinated tests are usually designated as arena¬ 

1 Dawson, G. M., Foraminifera, Coccoliths, and Rhabdo¬ 
liths from Cretaceous of Manitoba: Can Nat 7: 252-257, 
il. 1874. Woodward, A., and Thomas, B. W., Microscopical 
fauna of Cretaceous in Minnesota: MinnG S3 (1): 23-54 
il, 1895. 

7 The descriptions and illustrations of the Foraminifera 
are almost entirely the work of Drs. Joseph A. Cushman, 
W. Storrs Cole, and Lloyd G. Henbest, to whom the 
appropriate sections ore credited. The authors hereby 
make grateful acknowledgment for these contributions. 

3 Cushman, J. A., Foraminifera, their classification and 
economic use, 3rd ed, revised and enlarged with An Illus¬ 
trated Key to.the Genera: Harvard Univ Press (Cambridge, 
Mass.), p 1-535, pi 1-79, 1940 (reviewed by H. J. Plummer 


ceous ); in a few groups completely siliceous tests 
may develop, though these are uncommon; nearly 
all foraminifers secrete a calcareous test which is 
usually perforate, so that the pseudopodia may be 
extruded from all parts of the body instead of only 
through the main opening or aperture. The main 
aperture varies greatly in outline from round to 
radiate, in different species; and in many forms a 
tooth of some sort is developed in the aperture. 

Two forms of a species are usually found together, 
one small but with a large initial chamber ( prolo- 
culum), the other of larger size but starting with a 
much smaller proloculum. The former is designated 
the megalospheric form, the latter the microspheric. 
The two variations are due to different modes of 
reproduction, because Foraminifera are characterized 
by an alternation of asexual and sexual generations. 
In the development of the asexual generation, each of 
the many nuclei within the microspheric test gathers 
a mass of the mother protoplasm about itself and 
leaves the test, whereupon it secretes the large 
proloculum of a new test, the first chamber of the 
megalospheric form. When this form attains matur¬ 
ity, the single nucleus breaks up into a great many, 
each of which, again taking some of the mother 
protoplasm, subdivides into minute flagellated zoo¬ 
spores, which then leave the old test. The individual 
resulting from the chance union of two zoospores 
secretes the small proloculum of the microspheric 
test. It is obvious, therefore, that megalospheric 
forms of a species will be much more abundant than 
microspheric. The empty tests, deserted during repro¬ 
duction, must form a large proportion of foramin- 
iferal deposits. 

The architecture of the test is extremely variable, 
ranging from a single, simple chamber to a compli¬ 
cated, variously coiled, multi-chambered structure. 
A single-chambered test is described as unilocular ; 
one with many chambers, multilocular. Chambers 
may be arranged along a single axis, in which case 
the test is described as uniserial or rectilinear ; they 
may be arranged in two rows, one on each side of 
the axis, hence biserial ; or three rows in triserial 
forms, etc. In other forms they may be arranged 
along a spiral line in a plane, in which case they 
are designated planispiral, or they may follow a 
conical helix to form a trochoid test. Evolute tests 
have all chambers visible; involute ones show only 
the last chamber, or the last whorl of chambers. 

in Am Mid Nat 24: 261-270, 1940; by H. G. Schenck in JP 
14: 603-605, 1940; and by B. N. Cooper in AAPG, B 24: 
1498, 1940). Ellis, B. F., and Messina, A. R., A Catalogue 
of the Foraminifera: AMNH, Sp Pub: 1-30,000, il, 1942 
(reviewed by B. F. Howell in Science 92: 606-607, 1940, 
a * n ^ by C ' Cronels in JG 50:560-562, 1942]. Galloway, J- J-, 
A Manual of Foraminifera, The Principia Press (Blooming¬ 
ton, Ind.) p 1-483. pi 1-42, 1933. Thalman, H. E., Bibliog¬ 
raphy and Index to new genera, species, and varieties of 
foraminifera for the years 1937 and 1938: JP 15: 629-690, 
1941; (Same] for year 1939; JP 16: 489-520, 1942. 

Authors to whom figures are credited in the plate cap- 
ions arc listed in the bibliographies of the above-cited 
works. 
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Coiling may be about a hollow cone, in which case 
the test has an umbilicus ; and this may be filled with 
a plug of shell material. The line of junction between 
adjacent chambers is the suture, and this may be 
depressed, even with the surface, or elevated above 
it. If it is much thickened it is described as limbate. 
The side of the test bearing the aperture is usually 
ventral, the opposite dorsal. The aperture face is the 
curved portion of the chamber wall rising above the 
aperture. Chambers may be divided into chamber- 
lets by septa and similar partitions, and the resulting 
complex structure is described as labyrinthic or 
labyrinthine if the chamberlets are partly filled with 
secondary shell material. 

A few suggestions may be introduced here for 
preparing foraminiferal material for study. If the 
foraminifers are in loose sediment containing mud 
and fine sand, they should be washed in brass 
nested sieves with 40, 80, and 200 meshes to the inch. 
The material is placed in the coarsest sieve and a 
fine spray of water is played upon it as the sieves 
are shaken. 

After this washing, the foraminifers may be 
sorted by “spinning’' or “panning,” as in panning 
gold; the lighter shells will come to the margin of the 
watch glass or other shallow dish used as the water 
is given a circular motion. Another method is to 
dry the material after washing, then heat it slightly 
and throw it into a dish of cold water; the tests, 
being filled with air, will float upon the surface and 
may be poured off. In still another method, heavy 
liquids such as tetrabromethane or carbon tetra¬ 
chloride have been used to concentrate the tests, 
which will float on the liquid. The method used will 
usually depend upon the character of the sediments 
and of the Foraminifera. 

Many shales may be suspended as a mud by 
being soaked overnight in water, and others may be 
“dissolved” by boiling in alkaline solutions like 
soda or potash. Harder material may be fractured 
and good specimens obtained from the cracked sur¬ 
faces and loose powder. With very hard compact 
material, such as limestones, weathered surfaces 
should give some good exteriors; otherwise one must 
resort to sectioning. 

A binocular microscope with a large field is almost 
a necessity in studying Foraminifera, as well as other 
microscopic fossils. For picking out individual speci¬ 
mens a moistened brush serves best. One made of red 
sable bristles is better than a “camel’s hair” since, 
being more elastic, it will last longer. If it is left 
moistened with the tip drawn to a point, it may be 
used for a long time. 

If Foraminifera are used for correlation, it should 
be borne in mind that erosion of an older formation 
may have furnished the specimens being studied in 
which case the specimens have been redeposited and 
do not, therefore, have time significance with respect 
to the containing rock. This is especially true of 
neritic or shoreward deposits. The smaller the fossil 
the more likely is this redeposition. 


DESCRIPTIONS OF GENERA AND SPECIES 
Prepared by Joseph A. Cushman 1 

PROTEONINA Williamson 1858 

( *P.fusiformis ). Tost froo, a fusiform or flask-shaped 
undivided chamber; wall a thin chitin layer on which 
are cemented sand grains, mica flakes, other tests, 
etc.; aperture usually circular, often with a slight 
neck, which may become elongate. Carb.-Recent. 

P. difflugiformis Brady (1—1). U. Cret.-Mioc.: 
U. S. A. 

URNULINA Gruber 1884 

(*£/. dijjlugiaeformis). Test free, obovate, initial end 
pointed, apertural end broad; wall thin, arenace¬ 
ous; aperture terminal, large, and rounded. Mioc.- 
Recent. 

U. compressa Cushman (1—2). Mioc.: Fla. 

HYPERAMMINOIDES Cushman and Waters 

1928 

(* Hyper amminella elegans). Test free, with a 
proloculum and elongate, tapering second chamber, 
compressed or rounded, constricted on the exterior; 
wall finely arenaceous with siliceous cement; aperture 
terminal, circular or elliptical, often with slight lip. 
Penn. 

H. elegans (C and W) (1 —3, 4). Penn.: Tex. 

EARLANDIA Plummer 1930 
(*E. perparva ). Test free, very elongate, composed 
of a globular or subglobular proloculum and an 
elongate, nonseptate second chamber; wall of 
minute, crystalline, calcareous granules bound by a 
calcareous cement, imperforate, smoothly finished; 
aperture a broad, circular opening at end of tube. 
Penn. 

*E. perparva Plummer (1 —5). Penn.: Tex. 

REOPHAX Montfort 1808 
(*R. scorpiurus). Test free, elongate, composed of a 
series of undivided chambers, ranging from over¬ 
lapping to remotely separated, in a straight or curved 
linear series; wall typical with a chitinous base and 
an outer wall of agglutinated material; firmly 
cemented sand grains, mica flakes, sponge spicules, or 
other foraminifers; aperture simple, terminal, some 
with a slight neck. Camb.-Recent. 

R. texana Cushman and Waters (1 —6). U. Cret.: 
Alta.; Tex. 

HAPLOSTICHE Reuss 1861 
( *Dentalina foedissima). Test free, cylindrical or 
tapering, composed of a linear series of chambers, 
interior labyrinthic; wall thick, coarsely arenaceous; 
aperture in the young simple, later of several pores 
or dendritic, terminal, occasionally with a short 
neck. Jura.-Recent. 

H. texana (Conrad) (1 —7, 8). L. Cret.: Tex. 

1 Grateful acknowledgment is due Mias Ruth Todd for 
her assistance in the preparation of this material. 
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AMMODISCUS Reuss 1861 

(*Operculina incerta Orbigny). Test free, planispiral, 
with a proloculum and long, tubular, undivided 
second chamber; wall arenaceous, varying greatly in 
the size of particles and relative amount of cement; 
aperture formed by open end of tubular chamber. 
Camb.?, Sil.-Recent. 

A. semiconstrictus regularis Waters (1 —9). 
Penn.: Okla., Tex. 

TOLYPAMMINA Rhumbler 1895 

(*Hyperammina vagans Brady). Test attached, with 
proloculum and long, tubular, undivided second 
chamber, earliest portion sometimes coiled, later 
irregular; wall arenaceous with much cement; 
aperture at end of tube. Penn.-Recent. 

T. delicatula Cushman and Waters (1 —10). 
Penn.: Tex. 

HAPLOPHRAGMOIDES Cushman 1910 
(*Noniorina canariensis Orbigny). Test free, plani¬ 
spiral, of several coils, usually not completely in¬ 
volute; chambers simple; wall single, arenaceous or 
with sponge spicules, firmly cemented, amount of 
cement varying greatly in different species; aperture 
simple, at base of apertural face of chamber. Carb.— 
Recent. 

H. glabra Cushman and Waters (1—11). U. Cret.? 
Tex.; western Canada. 


F. saratogaensis Cushman (1—13). U. Cret.: 
Ark., Tex. 

FRANKEINA Cushman and Alexander 1929 
(*F. goodlandensis). Test free, early stages plani¬ 
spiral, compressed, later uncoiling and becoming 
triangular in section; chambers simple; wall coarsely 
arenaceous but firmly cemented; aperture at base 
of apertural face in early coiled portion, later ter¬ 
minal, simple. Jura.?, Cret. 

*F. goodlandensis C and A (1—14). L. Cret.: 
Tex. 

HAPLOPHRAGMIUM Reuss 1860 

(*Spirolina aequalis Roemer). Test free, early 
chambers close coiled, later ones in a rectilinear 
series, simple; wall arenaceous with a chitinous 
lining; aperture in young at base of apertural face, 
becoming terminal and multiple in uncoiled portion. 
Cret.-Recent. 

H. taylorensis Cushman and Waters (1 —16). U. 
Cret.: Tex. 

ENDOTHYRA Phillips 1846 

( *E. bowtnani). Test free, close coiled, often com¬ 
pletely involute, early chambers with the plane of 
coiling changing; chambers numerous, distinct, 
simple; wall arenaceous, usually with a large amount 


AMMOBACULITES Cushman 1910 

(*Spirolina agglutinans Orbigny). Test free, early 
chambers close coiled, later ones typically in a 
linear series, simple; wall arenaceous, with a chitin- 
ous lining; aperture in early stages at base of aper¬ 
tural face, in the adult rounded, terminal, and simple 
Carb.-Recent 

A. taylorensis Cushman and Waters (1 — 12) U 
Cret. : Tex. 

FLABELLAMMINA Cushman 1928 

( F. alexanden). Test free, much compressed early 
stages close coiled, later developing low broad cham¬ 
bers in an inverted V-shape; microspheric form broad 
and fan-shaped, megalospheric form more elongate 
and narrow; wall coarsely arenaceous, with much 
fine material and cement; aperture in the adult 
terminal, elliptical. Cret. 



Fro. 1. Equatorial section and front view of Endothyra baileyi 
(Hall) (x30). (Original drawing by Lloyd G. Henbest.) 

of cement, in some places appearing double, exterior 
smoothly finished; aperture simple, typically narrow, 
at base of apertural face. Dev.?, Miss.-Trias. 

E. baileyi (Hall) (Text Fig. 1). Rather large, 


tor arrd n'dert^^^33^394, U8Ually Credited to aUthors - These abhors are listed in Cushman’s 


PLATE 1 

1. Proleonlna dlffluJir * r ® a< **'^ U " b ™ an Unl ®“ other authors are indicated in brackets; C and W = Cushman and Waters.] 

3: magaloipheric; 4: microspheric. 8. ^'i?*'. 2b = 8 ‘ de apertural views 3 * 4 ‘ Hyperammlnoldes elegans (x35). 

[U T.a B 31011. 7a 7b: side and anertnr.1 p * r T* M ’* (*25) (U Tex 11 3010}. 6. Reophax texana (xl5). 7, 8. Haplostiche lexana (xG) 
If. Tolypammlna delicatula (x50) [C and Wl*i7 : H.rf n ^. tUdinft !i eCti0n AmmodU,ct,B aemlconatrictua var. regularis (xOO) (C and WJ. 

UyloranaU (*25). 13. Flabellaramlna wratogmeniU (ISwaT?-!?" <* 70> - 1,a ' llb: “ ide and apertural views. 12. AmmobaculUea 

man and Alexanderl 14a 14b 14c- ™ I ' 13 1 13b: 8lde and apertural views. 14. Frankelna goodlandensis (xoO) (Cush- 

vUwa. < *10) [C and W). 15a. 15b. 15c: side. edge, and 

<*40) [C and Wl. 17a 17b- aide and ( * 2 ^ > IC and W, ‘ 16a ' 1Sc: “ ide and *P« r tural views: 1Gb: section. 17- Endothyra media 

*** Ufa ^ Glyphostomella trllocullna (x35) [C and WJ. 18: young stage: 19: adult. 
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asymmetrically coiled, with axis the shortest dimen¬ 
sion; equatorial diameter 0.7 to 1.2 mm, average 
0.9 mm; seven to ten chambers in last volution; 
three to four volutions; chambers subspherical, with 
but little subordination to architecture of shell; 
sutures deep and but little distinction between septal 
and spiral walls; growth direction highly varied, 
wanders greatly in juvenarium, becomes trochoid or 
nearly planispiral in adult stage; commonly more or 
less involute; shell granular, calcareous, probably 
agglutinate and probably porous; outer rind or 
tectum locally developed; aperture crescentic slit at 
base of antetheca and commonly guarded by a dam 
or moraine of porous, secondary shell material. This 
and the similar species E. bowmani of England and 
Europe are widely distributed and locally are im¬ 
portant rock-forming shells. M. Miss.: Tnd. (Salem), 
Ill., Midcontinent region. (The description and illus¬ 
trations of this species were contributed by Lloyd G. 
Henbest.) 

E. media Waters (I —17). Penn.: Tex. 

GLYPHOSTOMELLA Cushman and Waters 1928 
(* Ammochilostoma? triloculina). Test free, involute, 
early chambers not bilaterally symmetrical, later 
ones nearly so; wall finely arenaceous, with a large 
proportion of cement; apertures in early stages 
parallel to margin of chamber and suture, later 
developing at right angles to base of chamber, several 
to a chamber and occasionally irregular ones in 
apertural face; apertures connecting with interior 
by a funnel-shaped structure. Penn. 

*G. triloculina (C and W) (1—18, 19). Penn.: 
Tex. 

LITUOLA Lamarck 1804 

(*L. nautiloidea ). Test in the early stages planispiral, 
later portion typically uncoiled and straight, in¬ 
terior labyrinthic; wall arenaceous with much 
cement; aperture in early stages at base of apertural 
face, single, later becoming multiple and in the 
terminal face. C&rb.-Recent. 

L. taylorensis Cushman and Waters (1—15). U. 
Cret: Tex. 

SPIROPLECTAMMINA Cushman 1927 
(•Textularia agglutinans biformis Parker and Jones). 
Test free, early chambers planispiral in both micro^ 
spheric and megalospheric forms, and forming a con¬ 
siderable portion of test, later chambers biserial; wall 


arenaceous, amount of cement variable; aperture a 
low opening at base of inner margin. Penn.-Recent. 

S. castensis Cushman and Waters (2—1). Penn.: 
Tex. 

TEXTULARIA Defranee 1824 
(*T. sagittula). Test free, elongate, tapering, typically 
compressed with the zigzag line between chambers 
on middle of flattened side, early chambers in 
microspheric form usually planispirally coiled, later 
biserial, chambers simple, not labyrinthic; wall 
arenaceous, cement of various sorts, the relative 
amount variable; aperture typically an arched slit at 
inner margin of chamber, occasionally in apertural 
face. Camb.-Recent. 

T. ripleyensis Berry (2 —2). U. Cret.: Tenn., 
Ala., Tex. 

BIGENERINA Orbigny 182(1 

(*B. nodosaria). Test free, early chambers biserial, 
later ones uniserial, in a rectilinear series, not laby¬ 
rinthic; wall arenaceous, relative amount of cement 
varying greatly; aperture in biserial stage as in 
Textularia, in adult uniserial stage terminal, simple. 
Penn.-Recent. 

B. wintoni Cushman and Alexander (2— 3). L. 
Cret. : Tex. 

VULVULINA Orbigny 182(5 
( *V . capreolus). Test free, much compressed through¬ 
out, early stages biserial, or planispirally coiled in 
the microspheric form, later chambers uniserial, 
simple; wall arenaceous, with a large proportion of 
cement; aperture elongate, elliptical, simple, ter¬ 
minal. Eoc.-Recent. 

V. advena Cushman (2—4). U. Eoc.: Ala.; 
Cuba; Mexico. 

SPANDELINA Cushman and Waters 1928 
(*<S. excavata). Test uniserial, chambers in a generally 
rectilinear series, the earlier ones at least compressed, 
especially in the microspheric form; wall calcareous, 
finely arenaceous, with a thin coating; aperture 
simple, terminal, elliptical or rounded. Penn.?, Perm. 

*S. excavata C and W (2—5). Perm. : Tex. 

GEINITZINA Span del 1901 

(*Textularia cuneiformis Jones (not Orbigny)). Test 
free, much compressed, especially along median line, 
in microspheric form showing a trace of biserial 


PLATE 2 

[Figures are after Cuahman unleee other authorahip ia indicated in brackets; C and A = Cushman and Alexander; C and W = Cushman 

and Waters.! 



,, ... . ip * rtur * 1 views. 10. Gaudrylna triangularis (*30). 10a. 10b: side and edge views. 11. Clavullnoldea 

efdee larfmi. *?*»**' .M*” fJJ* *,", d • p,rtural Heteroetomella foveolsta (xGO). 12a. 12b: side and apertural views. 13- Clavufin- 

IMUnla U2°) 13a. 13b: aide and apertural views. 14. Dorothla bulletta (x42). 14a, 14b: front and basal views. 15-17. Cunterla 
U40) [Cushman and Ponton], 15: exterior; 16: eroded specimen showing interior structure; 17: apertural view of young specimen. 
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ancestry; wall finely arenaceous, with much cement 
and a thin outer layer when well preserved; aperture 
terminal, elliptical. Penn., Perm. 

G. ciscoensis Cushman and Waters (2—6). Penn.: 
Tex. 

VERNEUILINA Orbigny 1840 

(*V. Iricarinata ). Test triserial throughout, usually 
triangular in transverse section, but earlier species 
usually with angles rounded; chambers distinct, 
three making up each whorl, usually increasing in 
size toward apertural end; sutures usually distinct, 
either depressed or in some species raised and some¬ 
what limbate; wall arenaceous, variable in coarseness 
and relative amount of cement; aperture textu- 
larian, usually a low opening, occasionally somewhat 
arched, at base of inner margin of lastrformed 
chamber. Jura.-Recent. 

V. schizea Cushman and Alexander (2—8). L. 
Cret.: Tex. 

TRITAXIA Reuss 1860 

([*Textularia Iricarinata). Test triserial, triangular in 
transverse section, the angles acute or somewhat 
rounded; chambers usually distinct but not in¬ 
flated, three making up each whorl, but the last one 
or more chambers in the adult terminal, usually 
somewhat contracted; sutures usually distinct and 
slightly depressed; wall arenaceous, usually of fine 
particles, with much cement, the exterior usually 
smoothly finished; aperture in early stages textu- 
larian, a low opening at inner margin of last-formed 
chamber, in adult becoming terminal and usually 
rounded. Cret. 

T. plummerae Cushman (2—7). L. Cret: Tex. 

GAUDRYINA Orbigny 1839 

(*(?. rugosa). Test with chambers triserial, adult 
biserial, early portion typically triangular with 
distinct angles, but in some species chambers are 
rounded, and angles obtuse or broadly rounded; 
adult portion with biserial chambers of various 
shapes, either rounded or more or less quadrate, or 
with one series having periphery truncate and op¬ 
posite series with a distinct angle; chambers usually 
distinct, the early ones sometimes obscure; sutures 
usually distinct except in early portion, typically 
depressed, very rarely limbate; wall arenaceous 
throughout, either coarsely arenaceous with very 
little cement or composed of fine fragments and 
much cement, the surface ranging from very rough 
to smooth; aperture in early stages at inner margin 
of last-formed chamber, usually with a distinct 
re-entrant, in some species tending to become ter¬ 
minal in the final chamber. Jura.-Recent 

G. triangularis Cushman (2—10). Plioc.: Cal. 

CLAVULINOIDES Cushman 1936 

(*Clavulina trilatera). Test elongate, in most species 
triangular, in some the latest chambers rounded; 


earliest portion triserial. triangular, frequently with 
an early biserial stage following triserial portion, 
in which one of the three sides is narrower than the 
other two; adult uniserial; chambers in many species 
distinct, in a few somewhat obscure, particularly in 
early portion; wall coarsely to finely arenaceous, 
amount of cement variable, surface either smooth or 
somewhat roughly finished; aperture in adult be¬ 
coming terminal, rounded, or with radiating por¬ 
tions toward angles of test, and without a distinct 
tooth. U. Cret.-Recent. 

C. compressa (Cushman) (2—11). U. Cret.: 
Tenn., Ark., Tex. 

C. insignis (Plummer) (2—13). U. Cret.: Miss., 
Ark., Tex. 

HETEROSTOMELLA Reuss 1865 

(*Sagrina rugosa Orbigny). Test in early stages 
triserial, triangular in section, later biserial with 
one of angles of test dividing and forming a some¬ 
what quadrangular test, the ridges formed by 
angles becoming fistulose, and occasional supple¬ 
mentary ridges added to the four primary ones; 
wall arenaceous, usually with much cement; aper¬ 
ture in young as in Gaudyrina, later with a terminal 
aperture, frequently with a slight neck. U. Cret. 

H. foveolata Marsson (2—12). U. Cret.: Ark. 

VALVULINA Orbigny 1826 

(*E. triangularis). Test free or attached, spiral, 
conical, triserial, usually umbilicate, typically with 
three chambers throughout, but the megalospheric 
form with the adult having more than three cham¬ 
bers to a whorl; wall arenaceous, of coarse or fine 
material, surface very rough to smooth; aperture 
with a distinct, valvular tooth. Jura.-Recent. 

V. ocalana Cushman (2—9). U. Eoc.: Fla. 


DOROTHIA Plummer 1931 

(*Gaudryina bvlletla Carsey). Test a trochoid spire, 
in early stage in microspheric form with five or six 
chambers in a whorl, rapidly reducing the number 
to four, then three, and in the adult with two in each 
whorl; wall arenaceous, becoming largely calcareous 
in some living forms; aperture narrow, at base of 
inner margin. Cret.-Recent. 

*D. bulletta (Carsey) (2—14). U. Cret.: Ala., 
Miss., Ark., Tex. 




(*(?. fioridana). Test trochoid in young, but in adult 
ecommg much compressed, the ends of chambers 
becoming curved back and a saddle-shaped test 
resu tmg, tending toward an annular growth; aper- 
M F Eoc 1 4 narrow band representing central shield. 

CiS’ a fl ° ridana c and p ( 2 ~ 15-17 )- M * Eoc,: 
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FUSULINIDAE 1 - 2 
Prepared by Lloyd G. Henbest 


Large, length about 0.5 to 30 mm, rarely 50 or (50 
mm; typically fusiform, cylindrical, or nearly 
spherical, but. a few genera are lenticular or sub- 
spherical with axis of coiling the shortest diameter; 
bilaterally symmetrical, spirally enrolled, completely 
involute, with only the spiral wall ( spirotheca ) and 
the last septum ( antetheca) visible on the exterior; 
exterior divided into numerous melonlike lobes (cor¬ 
responding to chambers) that extend from pole to 
pole; ratio of equatorial diameter to axial length is 
known as form ratio. (See text Figs. 2-5.) 

Volutions numerous, commonly 5 to 15, and sub¬ 
divided by septa into numerous slender chambers 
that extend from pole to pole; septa nearly plane in 
some genera, but in others deeply and regularly 
;plicated at the lower margin into curtainlike folds 
that partly subdivide the chamber into chamberlets] 
folds of adjacent septa always oppose; opposing 
folds in many forms join at their bases, and in two 
genera the junctions form vaulted arched tunnels 
(cuniculae) between alternate chambers; morphology 
of chambers strictly subordinated to shell archi¬ 
tecture. 

Shell walls calcareous and porous; spirothecal 
pores fine to extremely fine and very closely spaced, 
making the wall appear like honeycomb; septal 
pores medium sized, more widely spaced; spiral and 
septal walls composed of one or more layers — the 
primary wall ( protheca ) and, in many genera, a 
veneer of dense and dark secondary deposition 
{epitheca) on one or both sides of the primary wall. 

The principal early and middle Pennsylvanian 
genera, notably Staffella, Fusulinella, Fusulina, and 
Wedekindellina , have the fusulinellid wall structure 
The primary wall in the spirotheca consists of a thin 
diaphanous layer (10 to 20 microns across), the 
diaphanotheca, which is penetrated by extremely 
fine, simple pores. Lagging a few chambers or a volu¬ 
tion behind the erection of the primary shell struc- 


1 Published by permission of the Director, U. S. Geo 
logicul Survey. 

1 Beede, J. W., New species of fossils from Pennsyl 
vanian and Permian rocks of Kansas and Oklahoma 
Irul Univ Stud 3 (29): 5-15, il, 1916. Beede, J. W., and 
Knicker, H. T. Species of Schwayerina and their strati¬ 
graphic significance: U Tex B 2433, 1924. Dunbar, C. O 

lI n J ^ , . 8hfnBn ’ J ’ A,f Foram * n *fera), Family Fusulinidae 
2nd Ed:126-140.pl 10-12,1933;3rd Ed: 132-146. pi 10-12 

44, 1940. Dunbar, C. O., and Condra, G. E., Fusulinidae 
of 1 ennsylvaman System in Nebraska: Neb G S B 2 
1-136, 13 figs pi 1-16, 1927 (1928). Dunbar, C. O., and 
tlenbest, L. G. f The fusulinid genera Fusulina Fusuti. 
nrlla, and Wedekindia: AJS (6 ) 20: 357-364 il 1930 
Dunbar, C. O., and Henbeal, L. G., Pennsylvanian Fusuli- 
nidae of Illinois: III G S, B 07 (in press). Dunbar C O 
and Skinner, J. W., New fusulinid genera from Permian 
of west Texas. AJS (5) 22: 252-268. il, ie 31; p ermian 
1-usulinidae of Texas: U Tex B 3701: 517-825 nl 42 Ri 
1937. Dunbar, C. O., Skinner, J. W., and King R. 
Dimorphism in Permian fusulines: U Tex B 3601 173-1 on' 
1036. Galloway, J. J., A Manual of Foraminifera, p 388^ 


ture, a veneer of epitheca is deposited on the floor, 
sides, and ceiling of the chambers; thus the walls 
of the inner volutions come to have a three-ply 
appearance, with the more diaphanous protheca in 
the middle. Protheca of septa ( pyknothcca) is com¬ 
posed of same substance as diaphanotheca but 
lacks fine honeycomb structure. Locally in some in¬ 
dividual shells and commonly in some species a very 
thin dark zone (loosely called the tectum) forms a 
sort of rind on the outside of the protheca. This is 
probably both a sutural and an epithecal contact 
zone, therefore both primary and secondary in 
origin. 

The principal upper Pennsylvanian and Permian 
genera have a schwagerinid or kcriothecal wall struc¬ 
ture in which the spiral wall is composed of thick 
to very thick (25 to 150 microns), rather coarsely 
porous, honeycomblike protheca ( keriotheca). Lo¬ 
cally or generally in some forms the outside of the 
keriotheca bears a very thin zone or rind in which 
the spirothecal pores are constricted to a very fine 
pore or are divided into smaller pores. This zone, 
also called the tectum, commonly seems to belong 
to the protheca, but locally belongs to the epitheca. 
So the partial closures of the outer end of the spiro¬ 
thecal pores produce an alveolar structure that more 
closely resembles honeycomb than the simple pores 
in the fusulinellid wall. 

A large equatorial canal or tunnel is formed by 
resorption through the base of all but the last few 
septa. Angular width of tunnel ( tunnel angle) is 
measurable only in axial section with proloculum 
as apex of angle. In many genera both sides of tunnel 
bounded by a leveelike deposit of epitheca ( choma , 
plural chomata). One genus and some species of other 
genera fill polar zones of early volutions with epi¬ 
theca. Maintenance of open pores of all kinds differs 
greatly among genera and species, and location of 
open pores differs within individual shells. 

Evolution rapid; extremely prolific in number of 
individuals and preeminent as organic lime-deposit¬ 
ing agents; genera and species numerous, many 
having short vertical range; shell growth commonly 

411, pi 36-38, 1933. Girty, G. H., Triticites, a new genus of 
Carboniferous Foraminifera: AJS (4) 17: 234-240, 1904. 
Henbest, L. G., Fusulinellas from the Stonefort limestone: 
JP 2: 70-85, 1928; Keriothecal wall structure in Fusulina 
and its influence on fusuline classification: JP 11: 212- 
230, il, 1937. Meek, F. B., and Hayden, F. V., Paleon¬ 
tology of the upper Missouri. Smith Contr Know 14, 1865. 
Newell, N. D., Fusulinidae: JP 8: 422-432, il, 1934. 
Roth, R., and Skinner, J. W., Fauna of McCoy formation, 
Pennsylvanian, of Colorado: JP 4: 332-352, il, 1930. 
Skinner, J. W., New Permo-Pennsylvanian Fusulinidae 
from northern Oklahoma: JP 5: 16-22, il, 1931; Primitive 
fusulinids of Mid-Continent region: JP 5: 253-259, 1931. 
Thompson, M. L., Fusulinids of Des Moines series of Iowa: 
Univ la Stud N H 16: 277-332, il, 1934; Staffella in Amer¬ 
ica: JP 9: 111-120, 1935; Fusulinids of Atoka and Boggy 
formations of Oklahoma: JP 9: 291-306, 1935; Fusulinids 
from Black Hills and adjacent areas in V/yoming: JP 10: 
95—113, 1936; Pennsylvanian fusulinids from Ohio: JP 10: 
673-683, il, 1936; New genera of Pennsylvanian fusulinids: 
AJS 240: 403-420, il, 1942. White, M. Some Texas 
Fusulinidae: U Tex B 3211: 1-105, pi 1-1°- 1932 * 
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Fio. 3. Diagrammatic axial section. 



Fio. 4 Fiuulinellid wall structure. 


Fig. 5. Schwagerinid or keriothecal wall structure. 

KEY 

a, Antetheea, the last and only exposed septum, composed of 
pyknotheca and penetrated by septal pores; av, alveolus* a large 
and specialized spirothecal pore; aw , alveolar wall; c, chamber; 
ch, choma (plural chomata); d, diaphanotheca, the primary layer 
(protheca) of the spiral wall; e, epitheca, a veneer of secondary wall 
deposition, absent from the last few chambers during progress of 
shell growth; fsp, septal pore filled with epitheca; k, keriotheca; p, 
pole; s. septum; */, septal furrows; sp, open septal pore; sp/, septal 
plication; stp, spirothecal pore; sw, spiral wall or spirotheca; l, tec¬ 
tum; tu , tunnel; la, tunnel angle. (The tectum was omitted from 
the figure of the fusulinellid wall. Wherever present it is commonly 
obscure or absent or at best is a very thin dark indistinct zone on 
the outside of the diaphanotheca and front side of the pyknotheca 
or in the base of the adjacent epitheca. It is evidently hetero¬ 
geneous and probably in part represents merely a contact zone 
at sutures or between shell lamellae.) 

divisible into prolocular, juvenarial, and mature or 
adult, and rarely additional stages; dimorphism 
recognized in several genera; in forms with clearly 
recognized dimorphism, shells of megalospheric 
generation vastly outnumber microspheric. 

Precisely oriented and centered sections in two 
directions required for identification; axial section 
intersects the axis and proloculum; equatorial sec- 
ion intersects the proloculum but is perpendicular 
o the axis. Among important features to be con- 
Sl r? m s P ec ^ c determinations are external size 
an shape, form ratio, degree and distribution of 
sep a plication, closeness of coiling or ratio of 
num er of volutions to diameter of shell, shape and 
size of chomata if present, tunnel angle, changes in 
a or character of growth, thickness and distribu¬ 
te of epitheca, thickness of protheca, number of 
sep a per volution, peculiarities in iuvenarium, and 

size of proloculum. 


/ * r UmirTil 
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Habitat marine; apparently benthonic in middle 
and lower parts of zone of light penetration. 

Probably present in Mississippian ; especially 
abundant in and characteristic of the marine Penn¬ 
sylvanian and Permian of the world. 

STAFFELLA Ozawa 1925 

(*j Fusulina sphaerica Abich (controversial]). Minute 
to small; subspherical, with axis commonly the 
shortest diameter; number of volutions and septa 
small to moderate; septa plane; spiral wall fusuli- 
nellid; chomata present; tunnel commonly narrow; 
juvenarium and adult stages commonly inter- 
gradational. Penn., Perm, of world. 

S. hollingsworthi Thompson (3 —39-43). Minute, 
subspherical, with umbilici; shell growth rather 
irregular; 10 septa in first volution, 14 in second, 
16 in third; 3 to 4 volutions; chomata low but wide; 
tunnel rather wide for genus; epitheca moderately 
thick. This and closely similar species common in 
Atoka and L. Cherokee, Penn.: Okla. and Colo. 

FUSULINELLA M oiler 1876 
(*F. bocki). Small, fusiform to ventricose; number of 
volutions and septa moderate to rather numerous, 
tightly coiled; septa generally plane in central 
region, more or less irregularly plicated in polar 
zones; walls fusulinellid; epitheca massive, particu¬ 
larly on floor and sides of chambers; chomata mas¬ 
sive and very broad ; little or no filling of polar zones 
with epitheca. Penn., Perm, (most common and 
characteristically developed in early Pennsylvanian). 

F.? primaeva Skinner (3 —37, 38). Minute, length 
3 mm and equatorial diameter 1.4 mm; ventricosely 
fusiform, form ratio about 1: 2.2; septa plicated in 
end zones; 14 septa in third and 16 in sixth volu¬ 
tions; tunnel very wide throughout, angle more than 
50®; chomata rather low and narrow; epitheca rather 
thin; juvenarium somewhat endothyroid. Penn. 
(Morrow): Tex. (Marble Falls), Wyo.? 

F. iowensis Thompson (3 —33, 34). Medium size, 
very ventricose; about 10 volutions; septa numerous, 
about 25 in fifth to 36 in eighth volutions; epitheca 
thin on ceiling of chambers, elsewhere massive. 
Penn.: Ohio (Mercer), Ill. and la. (Seville). 

F.? serotina Thompson (3 —35, 36). Small, ventri¬ 
cosely fusiform; length 4.4 mm, diameter 1.4 mm; 
form ratio 1:3; volutions about 7; number of septa 
in volutionB 3, 5, and 7 are 16, 24, and 31 respec¬ 
tively; septa rather deeply but irregularly plicated; 
epitheca rather thick. Penn. (L. Des Moines or u! 
Atoka): Ohio (Putnam Hill), Okla.?, Wyo. (Hart- 
ville), Nev. 

F.? dakotensis Thompson (3 —30-32). Resem¬ 
bles F.f serotina but ends more acutely pointed 
and more slender; walls thinner; more tightly coiled. 
Penn. (L. Des Moines or U. Atoka): S. Dak. (L. 
Minnelusa), Nev.? 

WEDEKINDELLINA Dunbar and Henbest 1933 

{*Ftisulinella euthysepta Henbest). Minute to small- 
fusiform to ventricosely ellipsoidal; number of volu¬ 


tions and septa great in proportion to size; very 
closely coiled; septa generally plane with rudimen¬ 
tary or irregular plications in end zones of later 
volutions of some species; walls fusulinellid, epithe- 
cal veneer and chomata massive; polar zones, except 
first and last volutions, commonly filled with epi¬ 
theca; tunnel narrow; juvenarium and later stages 
intergradational. Penn. (Des Moines and rarely 
Missouri) of U. S. A. and Eurasia. 

*W. euthysepta (Henbest) (3—27-29). Minute, 
fusiform with acutely pointed ends; average length 
4 mm, diameter 1.0 to 1.2 mm, form ratio approxi¬ 
mately 1:4; 8 to 11 volutions; epithecal filling of 
polar zones well developed. L. Des Moines: Ill. 
(Stonefort, Seahorne, and Oak drove), la., Kan., 
Okla., Colo., Tex., Wyo., X. Mex. 

FUSULINA Fischer 1829 
(*F. cylindrica). Small to medium sized; fusiform, 
cylindrical, to ventricosely fusiform; proloculum 
small, commonly 75 to 150 microns across; number 
of volutions moderate to rather numerous; number 
of septa per volution moderate; septa slightly to very 
deeply and regularly plicated; walls fusulinellid but 
generally with relatively thin epitheca; chomata 
narrow; juvenarium commonly recapitulates Fusuli- 
nella ; dimorphism recognized. L.? and M. Penn. 

F. Ieei Skinner (3 —25, 26). Small, fusiform; length 
4 to 5 mm, diameter about 1.7 mm, form ratio 
1: 2.7; volutions 7 to 8; septa deeply and regularly 
plicated; epitheca rather thick. L. Des Moines: 
Ohio?, Ill. (Curlew), la., Kan., Okla. (Bluejacket), 
Wyo.?. 

F. novamexicana Needham (3 —23, 24). Re¬ 
sembles F. girtyi but less ventricose, septal plication 
more irregular, and less closely coiled in later volu¬ 
tions. L. Des Moines: Ill. (Stonefort), Mo., Kan.?, 
Okla., N. Mex. 

F. haworthi Beede (3 —18, 19). Very ventricose; 
length 6 to 7, rarely 8 mm, diameter 2.5 to 3.0 mm, 
form ratio 1:2.4 to 1: 2.7; resembles F. girtyi but less 
spherical, less closely coiled, and with thinner walls 
from having thinner epitheca. M. and U. Des 
Moines: Ind.?, Ill. (U. Carbondale and L. McLeans- 
boro), la., Mo., Kan. (L. Fort Scott). 

F. girtyi (Dunbar and Condra) (3 —21, 22). Very 
ventricose to subspherical; length 4 to 4.5 mm, 
diameter 2.5 to 3.0 mm, form ratio 1:1.5; chambers 
very numerous, coiling very close; septa very deeply 
and closely plicated; tunnel narrow; epitheca rather 
thick, widely distributed, particularly massive near 
equatorial zone. M. Des Moines: Ill. (U. Carbon- 
dale, L. McLeansboro), la., Mo., Kan. (Fort Scott). 

F. eximia Thompson (3 —15, 20). Cylindrical; 
large; length 7 to 9 mm, diameter 1.7 to 2.1 mm, 
form ratio 1:3.5 to 1:4.4; septa rather numerous, 
coiling close; septa very deeply plicated; tunnel 
narrow in early, very wide in later volutions; walls 
thin; epitheca very thin; chomata narrow in later 
volutions. In septal evolution corresponds to latest 
Schwagerina and earliest Parafusulina but distin- 
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guishable from those by presence of choinata and 
fusulinellid wall structure. U. Des Moines: liul.?, Ill. 
(Piasa),Ia. 

F. acme Dunbar and Henbest (3—10, 17). Me¬ 
dium size, subcylindrical; resembles F. eximia but 
slightly more fusiform and much shorter; average 
length 6 mm, diameter 2.3 mm, form ratio 1:2.0; 
last 2.5 to 3.5 volutions suddenly increased in rate 
of axial and equatorial growth; represents highest 
grade of septal evolution so far known in Fusulina ; 
may have rudimentary cuniculae. This and F. eximia 
closely resemble F. cylindrica Fischer, U. Mos- 
covian, U. S. S. R., and U. Penchi and U. Huanglung, 
China. At top of Fusulina zone, U. Des Moines: Til. 
(Lonsdale), la.?. 

TRITICITES Girty 1904 

(*Miliolites secalicus Say). Medium to large; fusi¬ 
form, cylindrical, or ventricose; proloculum medium 
sized; septa plicated; spiral wall composed mainly 
of thick, honeycomblike keriotheca, commonly 30 
to 100 microns thick; epitheca generally thin or 
obscure, but massive in a few species; vast majority 
of individuals megalospheric. U. Penn. (Missouri 
and Virgil) to L. Perm. (L. Wolfcamp) of world. 

T. ohioensis Thompson (3—13, 14). Cylindrical, 
cigar-shaped; length 9 mm, diameter 2 mm, form 
ratio 1:4.5; chomata large, broad; tunnel in later 
volutions broad; epitheca thick; keriotheca rather 
thin, but honeycomb structure is distinct; septal 
folding rather deep but somewhat irregular. Penn. 
(Missouri): Ohio (Cambridge), Ill. (Livingston), 
la.?, Kan. 

T. osagensis Newell (3—11, 12). Resembles T. 
ohioensis in form and external proportions but 
longer and more slender; average form ratio 1: 5.7; 
septa more deeply plicated. Penn. (Missouri) (near 
or slightly higher than horizon of T. ohioensis ): Kan., 
Okla., Tex. 

T. secalicus (Say) (3--9, 10). Large, fusiform, 
with pointed ends; length 8 to 11 mm, diameter 2.8 
to 3.2 mm, form ratio near 1: 3; septa but moderately 
plicated, opposed folds not always joining; chomata 
well developed. Penn. (Virgil): Ill.?, Mo., Neb. and 
Kan. (Shawnee, Douglas, and Lansing), Tex. 
(Graham). 

T. cullomensis Dunbar and Condra (3—5, 6). 
Medium size; fusiform; length 5 to 6.5 mm, diam¬ 
eter 2 to 3 mm, average form ratio approximately 
1: 2.5; septa rather widely spaced and but slightly 


plicated; keriotheca O.O* to 0.11 mm thic k in later 
volutions; tunnel angle commonly 40 J to .‘>0°. Penn. 
(Virgill: Mo., Neb., Kan. (Shawnee and Wabaun¬ 
see), Tex. (Cisco). 

T. moorei Dunbar and Condra (3—3, 1). Small; 
subcylindrical with blunt ends: length l.S to 5.4 mm, 
diameter 1.8 to 2 mm. form ratio 1: 2.7; number of 
volutions small, commonly 5; septa moderately pli¬ 
cated, rather widely spaced: species especially 
characterized by rapid expansion in length and loose 
coiling after first or second volution; commonly 
associated with T. heedei and 7 . jilummen though 
the last species extends somewhat higher. Penn. 
(Virgil): Kan.?, Tex. (Graham). 

T. beedei Dunbar and Condra (3—7. $). Medium 


size; very vcntricosely fusiform with pointed ends; 
length 6 to 7.15 mm, diameter 2.7 to 3.8 mm, form 
ratio 1:1.5 to 1:2.0; septa slightly plicated in 
central region; keriotheca moderately thick; epitheca 
much less massive and w 

plummeri. Penn. (Virgil): Shawnee of Mo.. Neb., 
Kan.; Tex. (Graham). 

T. plummeri Dunbar and Condra (3 1,2). Large, 

very ventricose to subspherical; length .> to 6 mm, 
diameter 3 to 3.0 mm, form ratio 1: 1.5; septa deeply 
plicated; keriotheca very thick, alveoli large; 
chomata and epithceal veneer much more massive 
than common in Triticites. Penn, (\irgil): Neb. 

(Shawnee), Tex. (U. Graham). 

T. tumidus Skinner (4—30-32). Large, ventri¬ 
cose, with central region inflated; length 8 to 12 mm, 
diameter 3.8 to 5 mm, form ratio near 1: 2.5; kcrio- 
theea relatively thin; epitheca widely distributed; 
closely coiled, commonly 10 volutions. This and 
closely similar species are characteristic of the basal 
Perm. (Wolfcamp): Kan. and Okla. (Forakcr and 
Neva), north-central Tex. (Stockwether and Saddle 
OrGck) ^ i\Icx. 

T. ventricosus (Meek and Hayden) (4—34-36). 
Large, ventricose; length 9 to 12 mm, diameter 4 to 
5 mm, form ratio 1: 2.3 to 1: 2.5; 8 to 10 volutions; 
proloculum 0.12 to 0.36 mm across; keriotheca very 
thick, commonly 0.08 to even 0.14 mm in later 
whorls; chomata rather prominently developed; 
epithecal veneer very thin or absent. U. Penn, to 
L. Perm. (Wolfcamp): Neb., Kan., Okla., Tex., 
N. Mex.. Utah? 


SCHW AG 10 R1N A Mollcr 1877 

(*Borelis princeps Ehrenberg). Medium to extremely 
large; fusiform, cylindrical, or ventricose; shell 


PLATE 3 

Pennsylvanian Fusulinidae. Species are arranged approximately in relative stratigraphic position, with earliest 
at base of plate. Plate prepared by L. G. Henbest. 

(Figure* ere xlO end original by Henbeat unlees otherwise indicated; I) and C - Dunbar and Condra I Neb G S, B 2]) ^ ^ ^ 

1-14. TritleUea app. 1. 2. T. plummeri |D and C|. 3. 4. T. moorei. 5. 6. T. cullomenaia (D and CJ. 7. 8. T. beedei (I> rt'stud N il 16J. 
•aeallcM (0, D and CJ. II. 12. T. oaagenala |JP 8). 13. 14. T. ohioenaia (JP 10). 15-26. Fuaulina spp. 15. 20. F. eximia [L i ■ We<Jek|nde ,_ 
14. 17. F. acme (Dunbar and Henbaat]. 18. It. F. haworthl. 21. 22. F. glrtyl. 23. 24. F. noramexicana. 25. 26. F. jjp i 0 J. 

Una eu thy septa (Fig. 20 (x4H) shows central region of Fig. 28; f. tunnel, eh, chonia). 30-38. Fuaullnella spp. 30-32. F.. 

33 . 34. F. lowenala |U la Stud N H 161. 35. 33 . F.7 aerotlna (JP 10). 37. 38. F.? primaera. 38-43. SlalTella holllngawor 
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structure like that of Triticites but lacks chomata in 
adult stage; some species have epithecal filling in 
axial zone. L. and M. Perm, of world. 

S. emaciata (Beede) (4—27, 33). Medium size, 
fusiform, with rather pointed ends; length 5 to 6 mm, 
diameter about 2 mm, form ratio 1:3; walls rather 
thin; septa deeply though somewhat irregularly 
plicated. Perm. (L. Wolfcamp): Neb., Kan., Tex., 
Mcx. 

S. huecoensis (Dunbar and Skinner) (4 18-20). 

Large, fusiform; length 12 to 15 mm, diameter 3 to 
4 mm, form ratio about 1:4; septa rather numerous, 
very deeply and narrowly plicated; 5 to 6.5 volu¬ 
tions; keriotheca thick in last 4 to 5 volutions. This 
and very closely similar species in Perm. (Wolf- 
camp): Neb., Kan., Okla., Tex., N. Mex. 

S. setum Dunbar and Skinner (4 13-15). Ex- 

tremely large, cylindrical; length about 20 mm, 
diameter 4.5 mm, form ratio 1: 4.5 to 1:5; about 9 
volutions; chambers numerous; walls thin; septal 
plications very deep, regular, and crowded; re¬ 
sembles Parafusulina but lacks cuniculae. Perm. 
(Leonard): Tex. (Bone Spring). Similar forms in 
Albert Land, Arctic America. 

PSEUDOSCHWAGERINA 
Dunbar and Skinner 1936 

(^Schwagerina uddeni Beede). Large to extremely 
large, ventricose to spherical; epitheca extremely 
thin or absent; septa widely spaced in adult stage; 
septa thin, plication slight and commonly irregular; 
opposing plications of adjacent septa rarely fuse; 
juvenarium very closely coiled and distinct from 
loosely coiled adult stage; chomata absent in adult 
stage. Widely distributed and characteristic of 
Perm. (Wolfcamp) of world. (Generally but errone¬ 
ously known as “ Schwagerina” before 1936.) 

*P. uddeni (Beede) (4—25, 26). Very large, 
nearly spherical, with protruding poles; length 8 to 
10 mm; spiral wall rather thin; septa waver in 
trend, irregularly and but slightly plicated in central 
region; commonly 5, sometimes 6 volutions; juve¬ 
narium very closely coiled, commonly containing 
1.5 to 2.5, rarely 4 volutions; later volutions very 
loosely coiled, with septa widely spaced; change 
from juvenarium to subsequent volutions extremely 
abrupt; chomata prominent in juvenarium, absent 


thereafter. Perm. (Wolfcamp): Kan.?, Tex., N. Mex. 

P. texana Dunbar and Skinner (4 —28, 29). Large, 
ventricosely fusiform in all volutions; length 10 to 
12 mm, diameter 4.5 to 5 mm; 5 or 6 volutions; 
poles rather sharp; juvenarium 2.5 to 4 volutions, 
closely coiled, later volutions rather loosely coiled; 
keriotheca thick, 0.09 to 0.12 mm in last volutions; 
septa rather deeply plicated at base, but wide 
spacing of septa introduces irregularity in fusion of 
opposed folds; closely resembles “Schwagerina” 
fusulmoides Schellwien in the Carnic Alps. Perm. 
(Wolfcamp): N. Mex. and west Tex. (Hueco), 
north-central Tex. (Horse Creek). 

PARASCHWAGERINA Dunbar and Skinner 1936 

(*Schwagerina gigantca White). Closely resembles 
Pseudoschwagcrina but has deeply and regularly 
plicated septa, with fusion of opposed plications; 
chomata poorly developed in juvenarium and absent 
thereafter. Perm. (Wolfcamp). 

*P. gigantea (White) (4—21, 22). Very large, 
ventricosely fusiform with pointed ends; average 
length 12 mm (maximum about 15 mm), diameter 
5 to 6 mm; 8 to 10 volutions; septa numerous, 
deeply and regularly plicated; equatorial expansion 
or height of septa changes but little during adult 
stage. Perm. (Wolfcarflp): West Tex.; similar form, 
north-central Tex. (Horse Creek). 

P. kansasensis (Beede and Knicker) (4 23, 24). 

Large, spherical, with poles protruding; length about 
8 mm, diameter 6 to 6.5 mm; 8 to 10 volutions; pro- 
loculum very small, 0.06 to 0.11 mm; 3.5 to 4 very 
closely coiled volutions in juvenarium; keriotheca 
thin in juvenarium and early adult stages but 
reaches a thickness of 0.08 to 0.10 mm in later stage. 
Perm. (Wolfcamp): Kan., Okla., Tex. 

PARAFUSULINA Dunbar and Skinner 1931 

(*Parafusulina wordensis). Like Schwagerina but 
septal plication more highly specialized; possesses 
cuniculae. Perm. (Leonard and Guadalupe): (N. 
America; Eurasia). 

P. diabloensis Dunbar and Skinner (4—16, 17). 
Large, ventricosely fusiform; length about 13 mm, 
diameter 4.5 to 5 mm, form ratio 1:2.5 to 1:2.7, 
proloculum large, 0.4 to 0.5 mm; septa numerous, 
axial zone filled with epitheca. Leonard: Tex. (Bone 


PLATE 4 

Permian Fusulinidoe. Species arranged approximately in relative stratigraphic position, with earliest at base of 
plate. Plate prepared by L. G. Henbest. 

(Figures are *5 and after Dunbar and 6kinner IU Tex B 3701] unless otherwise indicated.] 

1, 2. Polydlexodlna capitanenrie. 2-12, 16, 17. ParafoauHnm app. 3-4. P. lineata (5 and 6, x2.5). 7-9. P. aellardai. (8: 

showing aeptal folding; A, upper part of several septa showing meridional or axial trend characteristic of family; C, midd e p ® r ^ nftt j on 
where deep plications fuae to form chamberlete; 8, lower margin of septa having spiral trend as result of extreme plication an ^ ^ p 
of cuniculae.) 10-12. P. rolhl. (12: central part of a microspheric individual showing extremely close spacing of septal phc*u ^^bwagerlna 
d&abloenefte. 12-18, 18-20, 27, 22. Schwagerina epp. 12-15. 8. actum. 12-20. S. huecoenala. 27, 28. 8. emaciate. 2l ~ Z4u Bna 30-32 

app. 21, 22. P. gigantea. 22, 24. P. kanaaaenrta. 25, 25, 28. 29. Paeudoechwagerina app. 25, 26. P. uddeni. 28. 29. F- ^ T # T0n|rf ' 
24-26. Triticites app. 20-22. T. tumldua. 29. 22 [JP 5]; 21. same apecimen as Fig. 30. but xlO to show thin keriotheca 
134, 35, Dunbar and Condra: Neb O 8, B 2; 36, Henbeat photomicrograph of another apecimen from Kansas, x^ I- 
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Spring). (More or less similar species of Para- 
fusulina with axial filling widely distributed in M. 
Perm, of Central America, Tex., Ore. Forms with 
massive epithecal filling but belonging to Schwage- 
rina, notably S. compacta (White), are common in 
the Wolfcamp of Texas. Absence of cuniculae serves 
to distinguish those Schwagerina from the higher 
forms.) 

P. rothi Dunbar and Skinner (4 —10-12). Very 
large, elongated; microspheric generation is slender 
and cylindrical, the megalospheric more fusiform 
and less slender; length about 15 or 10 mm, diam¬ 
eter 3.5 to 4 mm, form ratio near 1:5; maximum 
thickness of keriotheca about 0.09 mm; septa 
numerous, plications even and crowded. U. Perm.: 
Tex. (U. Word), N. Mex. 

P. lineata Dunbar and Skinner (4 —3-6). Large, 
extremely slender; length 14 mm, diameter 2 to 2.4 
mm; volutions 7 to 8, very closely coiled; septa nu¬ 
merous and very deeply plicated; tunnel 55° to 60° 
wide in later volutions; walls thin; slight epithecal 
filling; resembles Polydiexodina capitanensis but is 
smaller, lacks multiple tunnels, and belongs lower 
in section; also resembles Schwagerina linearis 
Dunbar and Skinner very closely but latter lacks 
cuniculae except in last volutions of some specimens, 
has more distinct keriothecal wall structure, and 
belongs to topmost Wolfcamp. U. Perm.: Tex. 

P. sellardsi Dunbar and Skinner (4 —7-9). Ex¬ 
tremely large, subcylindrical with broadly roundeu 
ends; length 16 to 18 mm, diameter 4 to 5 mm; volu¬ 
tions 8 to 9; keriotheca 0.10 to 0.13 mm thick in 
later volutions; septa numerous, very deeply and 
closely plicated. U. Perm.: Tex. (Word). 


POLYDIEXODINA Dunbar and Skinner 1931 

(*P. capitanensis). Resembles Parafusulina but has 
one or more pairs of supplementary tunnels re¬ 
sembling the equatorial tunnel but situated between 
it and the poles; has more or less axial filling. 
U. Perm.: Southwestern U. S. A.; Persia; Burma. 

*P. capitanensis D and S (4—1, 2). Very large; 
very slender, fusiform; length up to 22 mm, diam¬ 
eter about 3.5 mm, form ratio commonly 1: 5, 9 to 11 
volutions; closely coiled; septa numerous; proloc- 
ulum extremely large, 0.46 to 0.79 mm; spiral wall 
rather thin, not exceeding 0.06 mm. U. Perm.: Tex. 
(Capitan). 


DESCRIPTIONS OI* GENERA AX1) SPECIES- 

( 'out ill lie I 

Prepared hy Joseph A. Cushman 


RZE1IAKINA Cushman 1927 
(*Silicina epigonn Rzelutk). Test planispiral, com¬ 
pressed, especially the central portion of each side; 
chambers each forming a hall coil; wall finely are¬ 
naceous, siliceous, imperforate; aperture narrow, 
constricted, terminal. U. C’ret. 

R. epigona lata Cushman and Jarvis (5 lb 
U. Cret.: Trinidad. 


SILICOSIGMOILINA Cushman and Church 1929 
(*S. californiea). Test in early stages nearly plani¬ 
spiral, chambers a half coil in length, later added 
in varying planes and becoming sigmoid in end view; 
wall finely arenaceous, with siliceous cement ; aper¬ 
ture rounded, terminal, without an apertural tooth. 
U. Cret. 

*S. californica C and C (5—2, 3). L*. Cret.: Cal. 


QUINQUELOCIJLINA Orbigny 1N26 
(*Serpula seminal am Linnaeus). Test with coiling 
in five planes, the chambers a half coil iti length, and 
added successively in planes 144° apart, five cham¬ 
bers completing a cycle of two turns about the axis 
in section, but two and a half coils lengthwise, 
each chamber 72° from its next adjacent one, but 
144° from its immediate predecessor; wall with an 
interior chitinous layer outside of which is a cal¬ 
careous imperforate layer, in some species with an 
outer layer of sand grains; aperture at end of cham¬ 
ber, rounded, typically with a simple tooth. Carb.— 
Recent. 

Q. moremani Cushman (5—4). U. Cret.: Tex. 


MASS I LINA Schlumberger 1893 
(*Quinqueloculina secure s Orbigny). Test with early 
chambers quinqueloculine, later ones added on 
opposite sides in a single plane; quinqueloculine 
stage present in both megalospheric and micro 
spheric forms; walls often with an arenaceous layer; 
aperture simple, typically with a bifid tooth. I<. 
Cret.-Recent (probably older). 

M. pratti Cushman and Kllisor (5—5). U. Eoc.: 

La., Tex. 

SPIROLOCULINA Orbigny 1826 
( *S. depressa ). Test with early chambers in micro- 


PLATE 5 

(Figure* are after Cuahmtn unless other authorship is indicated in brackets. C and W = Cushman and 'V aters.] 

1. Rsehaklna epigona var. lata (*30) (Cushman and Jarvis), la, 1b: side and apertural views. 2, 3. SillcosIgmolHna californica (x40) 
[Cushman and Church). 2: side view; 3: transverse section. 4. Quinqueloculine moremani (x90). 4a, 4b: opposite sides; 4c: apertural v,e '* 
9. Maaelllna pratti (*40) (Cushman and EUiaor). 5a, 5b: side and apertural views. 6. Splrolocullna wljcoxensls (x90). 7, 8. Pyrgoe a 
ephmerm <*35) (Flint). 9. Cornueplra I horn peon I (*90) [C and W). 10. Hemigordlua calcareua (*70) 1C and W). 10a. 10b: opposite sines 
ll v IS. Ortfeovertclla protea (*00) (C and W). IS. Calctvertella adherena (*40) (C and W). 14. Plummerlnella complex* (*75) ( * 

18. GlobWalvullna b I aerial Is (*50) (C and W). 15a, 15b: doraal and ventral views. 16. 17, Apterrinella grahamensls (*55) K an ‘ rham ^ 
microspheric; 17: megalospheric. 18. Polytazle multiloculaU (*30) (C and W). lHa, 18b: dorsal and peripheral vicWS * * , r °*, \ 

■Im dUgoala (*50). 19a. 19b, 19c: doraal, ventral, and peripheral views. 20. Tetralaale scutelle (x55) [C and W). 20s, 2 > > < " r,,a un 
peripheral views. 
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spheric form quinqueloculine, later ones in a single 
plane; in megalospheric form, quinqueloculine stage 
reduced or wanting; chambers a half coil in length; 
wall occasionally with an outer arenaceous layer; 
aperture usually with a neck and lip, simple, with a 
simple or bifid tooth. Jura.-Recent. 

S. wilcoxensis Cushman and Garrett (5—6). 
Eoc.: Ala. 

PYRGOELLA Cushman and White 1936 

('Bilocidina sphaera Orbigny). Test with earliest 
stages in microspheric form quinqueloculine, then 
triloculine, and later biloculine; chambers in adult 
with the last two making up the whole exterior, the 
final chamber inclosing all but a small rounded area 
of the next preceding; wall calcareous, imperforate, 
thin; aperture in early stages with a flattened, tri¬ 
angular tooth almost completely filling the opening, 
in the adult becoming Y-shaped, and in some speci¬ 
mens broken up into a series of 3, 4, or more elongate, 
often sinuous openings. Late Tert.-Recent. 

*P. sphaera (Orbigny) (5—7, 8). Plioc.: Cal. 

CORNUSPIRA Schultze 1854 

(*C. planorbis). Test free, with a proloculum and 
long, planispirally coiled, second chamber, rounded 
or complanate; wall calcareous, imperforate; aper¬ 
ture formed by open end of chamber, sometimes 
constricted and with a thickened lip. Carb.-Recent. 

C. thompsoni Cushman and Waters (5—9). 
Penn.: Tex. 

HEMIGORDIUS Schubert 1908 
('Comuspira schlumbergeri Howchin). Test free, 
early coils not entirely planispiral, later planispiral 
and completely involute, but not umbonate; wall 
calcareous, imperforate; aperture formed by open 
end of tube. Penn., Perm. 

H. calcareus Cushman and Waters (5—10). 
Penn.: Tex. 

ORTHOVERTELLA Cushman and Waters 1928 

(*0. protea). Test free, early coils in varying planes, 
later portion uncoiled and more or less straight; wall 
calcareous, imperforate; aperture rounded, terminal. 

Penn. 

•O. protea C and W (5—11, 12). Penn.: Tex. 

CALCIVERTELLA Cushman and Waters 1928 

(*C. adherens). Test attached, early portion close 
coiled, later uncoiling in short zigzag bends, forming 
a nearly even width to the test, later unbending; 


wall calcareous, imperforate: aperture rounded, ter¬ 
minal. Penn., Perm. 

*C. adherens C and W (5—13). Penn.: Tex. 

PLUMMERINELLA Cushman and Waters 1928 
( *P. complexa). Test attached, early portion in a 
simple close planispiral, the coils in the adult com¬ 
posed of a zigzag, bent, tubular chamber, in last 
portion greatly expanded, on the dorsal side ob¬ 
scured by thickening, all stages of development on 
attached side; wall calcareous, imperforate; sutures 
somewhat limbate; aperture in early stages rounded, 
terminal, in an inflated chamber at outer angles. 
Penn. 

*P. complexa C and W (5—14). Penn.: Tex. 

APTERRINELLA Cushman and Waters 1928 

('Tolypammina grahamensis Ilarlton). Test at¬ 
tached; early portion in microspheric form consisting 
of proloculum and several close, planispiral coils; 
in megalospheric form the adult, irregular, tubular 
chamber starts abruptly with but a half turn about 
the large bulbous proloculum, adult chamber in¬ 
creasing rapidly in size; wall calcareous, imperforate, 
coarsely cancellated; aperture rounded, terminal. 
Penn.-Jura. 

*A. grahamensis (Harlton) (5—16, 17). Penn.: 
Okla., Tex. 

TROCHAMMINA Parker and Jones 1859 
('Nautilus inflatus Montagu). Test free or adherent, 
spiral, trochoid; chambers much compressed to 
nearly globular, all visible from dorsal side, only 
those of the last-formed whorl from the ventral; 
wall arenaceous, with chitinous base, amount of 
cement very variable; aperture an arched slit at 
inner margin of ventral side of chamber. Penn.— 
Recent. 

T. diagonis Carsey (5—19). U. Cret.: Tex.; 
Mexico; western Canada. 

GLOBIVALVULINA Schubert 1920 
(* Valvulina bulloides Brady). Test trochoid, sub- 
globular or planoconvex, ventral side flattened, dor¬ 
sal side strongly convex; chambers few, inflated; wall 
finely arenaceous, with much cement, often appear¬ 
ing to have a thickened inner wall and a thinner 
outer wall; aperture low, arched, at umbilical 
margin of chamber. Penn., Perm. 

G. biserialis Cushman and Waters (5—15). Penn.: 
Okla., Tex. 


PLATE 6 

(Figures are after Cushman unleaa other authorship is indicated in brackets; C arid J — Cushman and Jarvis.] 

1. Pla c e pe tllna clacoenata (x60) [Cushman and Waters). 2. Orbltolina tezana (x3) [Carsey]. 2a. 2b. 2c: dorsal, ventral, and peripheral 
views. 8. Rebulaa navarroensia (x30). 3a, 3b: aide, apertural viewa. 4. LenUcullna navlcuta (x40) [C and J). 4a, 4b: side, apertural views. 
■. Plan bI aria advene (x80) [C and J]. 5a. 6b: aide, apertural views. 8. Marglnullna bullala (x50). 6a. 6b: side, apertural views. 7. 

*e»»Bnle (x36) [Cushman and Ponton]. 8. Paeudoglandullna conlca (x50) [Cushman and Barksdale]. 9. Ssracensrls Italics (x25). 
UagnUna taylovana (x!60). 11-18. Nodoearla 'affinla (II. 12: mecaloepheric, x35; 13: microspheric. x30). 14. Palmule rugoaa <*40) 
18. Batesolenla cnimeaata (x90). 18. Vaglnalina Webbervlllensia (*20). 17. Frondlcularis archlaelana (xl8). 18 . Kypbopr** 'hrlstnerl 
(xSO). It. Lagena hexagons (x70). 
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TETRATAXIS Ehrenbcrg 1843 

(*7. arnica ). Test conical, consisting of proloculum 
and elongate second chamber, later broken up into 
elongate, crescentic chambers; wall often with appar¬ 
ently two layers, an outer finely arenaceous one 
and the interior one clear and alveolar; aperture 
elongate, opening into the four-lobed umbilicus. 
Penn., Perm. 

T. scutella Cushman and Waters (5—20). Penn.: 
Tex. 

POLYTAXIS Cushman and Waters 1928 
(*P. laheei). Test in the early stages similar to 
Tetrataxis; earliest stage coiled, followed by elongate 
chambers in series of fours, then in the adult spread¬ 
ing; chambers numerous in each whorl, ventral side 
concave, irregular; apertures several, on ventral 
side. Penn. 

P. multiloculata C and W (5—18). Penn.: Tex. 

PLACOPSILINA Orbigny 1850 

(*P. cenomana). Test attached, composed of numer¬ 
ous chambers; early portion close coiled, later por¬ 
tions uncoiled and spreading out in a generally linear 
series; last chambers sometimes growing upward 
from the attachment; wall coarsely or finely arenace¬ 
ous; aperture rounded, at end of last-formed cham¬ 
ber. Sil.-Recent. 

P. ciscoensis Cushman and Waters (6—1). Penn.: 
Tex. 

ORBITOLINA Orbigny 1850 

(*0. gigantea). Test depressed conical, lower side 
usually concave; early chambers in a depressed 
trochoid spire; later chambers covering entire base 
of test; ventral side usually convex, later becoming 
more or less annular; interior of chambers divided 
into chamberlets, outer portion with fine cellules, 
usually two rows to a chamber; wall with an outer, 
thin, imperforate, epidermal layer; inner wall finely 
arenaceous, with cement of lime or iron oxide; aper¬ 
tures, fine openings in somewhat radial lines, ventral. 
Cret. 

O. texana Roemcr (6—2). L. Cret.: Tex. 

ROBULUS Montfort 1808 
{*R. cultralus). Test planispiral, bilaterally sym¬ 
metrical, typically close coiled and involute; cham¬ 
bers numerous, triangular in side view; wall very 
finely perforate, glassy; aperture rounded in older 
forms, radiate in modern ones, the median slit en¬ 


larged in middle of end of apcrtural face. Jura.— 
Recent. 

R. navarroensis (Plummer) (6—3>. II. Cret.: 
Tenn., S. I)ak., Neb., Kan., Ark., Tex. 

LENTICULINA l.amarck 1X04 
(*L. rotulata). Test similar to Hobidns, tending to 
become uncoiled in some species; aperture radiate, 
at peripheral angle, slits equal. Perm.-Recent. 

L. navicula (Orbigny) (6—1). U. Cret.: Trinidad. 

PLANULARIA Defrance 1X24 
(*P. auris). Test planispiral, bilaterally symmetrical, 
very much compressed, the sides nearly parallel; 
microspheric form more coiled in the young; aperture 
at peripheral angle, radiate, sometimes with ventral 
side expanded. Jura.-Recent. 

P. advena Cushman and Jarvis (6—5). U. Cret.: 
Trinidad. 

MARGINULINA Orbigny 1826 
( *M. glabra). Test subcylindrical, earliest portion 
close coiled, later uncoiled, final chambers often 
inflated; aperture radiate, in the early coiled portion 
as in Lenticulina, later becoming central and ter¬ 
minal. Trias.-Recent. 

M. bullata Reuss (6—6). U. Cret.: Tenn., Fla.; 
Trinidad; Tex., Cal. 

DENTALINA Orbigny 1820 
(*Nodosaria ( Denlalina) obliqua). Test arcuate, 
elongate; chambers numerous in a linear series; 
sutures usually oblique, at least in early portion; 
aperture radiate, peripheral in early stages, later 
nearly central and terminal. Jura.-Recent. 

D. communis Orbigny (6—7). U. Cret. and Tert.: 
Coastal Plain of U. S. A. 

NODOSARIA Lamarck 1812 
(*Nautilus radicula Linnaeus). Test typically with 
chambers in a straight linear series, curved in early 
stages of microspheric form in many species, not 
strongly embracing; sutures in adult at right angles 
to axis; aperture terminal, radiate. Trias.-Recent. 

N. affinis Reuss (6—11-13). U. Cret.: Tenn.; 
Cuba; Antigua; Trinidad; Ark.. Tex. 

PSEUDOGLANDULINA Cushman 1929 

(* Nautilus comatus Bartsch). Test similar to 
Nodosaria, but with chambers embracing, the last- 
formed one making up a» large proportion of the 


PLATE 7 

(Figure* are after Cu.hn.en unle. other euthorehip i, indicted iu bracket.; C end M - Cu.hn.en and McGlamery; C and O - Cu.hm.n 

and Ozawa.] 

» rob '““ <* 70) ,C :. nd G,obu,,B * Xibba (xOO) [C and MJ. 3. P.eudopolymorphln. rulila (xflS) JC and O] 3a. 3b: 

rcfa'n^S (s36) < C *" d Ol. 4a. 4I»: .ide. ha-.l view] 5. Po.ymorph.na charlotten.l. (*2r„ 

(xAO) Be Rb ^ , h !** ', ’ N . 0ni0n * d * eBUm (*120) (C and M| 7a. 7b: .ide, peripheral view.. 8. Nonlonell. mlocenlea 

if™*' T ~ 7 iP *' rt eSIT" •• ®» b ' d '»"> dl.cold.le (xKO) (C and MJ. 0.. 0b: aide, aperture, view.. .0-12. Ca- 

(-■0) Vertic » l Option. X2H.75; 12: liorixontal action, x20.75. 13. Operculin. ocalana var 

Hotorootogfna ocalana UI0). IS. HpkldielU ban rial (»27). 
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test; chambers uniserial throughout; aperture radi¬ 
ate, terminal. Jura.-Recent. 

P. conica (Neugeboren) (6—8). Eoc., Olig.: 

Cuba; Mexico; Cal. 

SARACENARIA Defrance 1824 

(*.S\ italica). Test with the earliest chambers close 
coiled, especially in the microspheric form, later 
uncoiling, usually triangular in transverse section; 
aperture radiate, at peripheral angle, median ventral 
slit usually enlarged. Jura.-Recent. 

*S. italica Defrance (6—9). Cret. and Tert.: 
Cuba; Fla., Gulf Coastal Plain, Neb. 

LINGULINA Orbigny 1826 

(*L. carinata). Test in the early stages, at least in 
microspheric form, planispiral, later chambers in a 
rectilinear series, compressed; aperture becoming 
elongate, elliptical, terminal, with a tendency in 
some species to become radial or with teeth. Jura.- 
Recent. 

L. taylorana Cushman (6—10). U. Cret.: Tex. 

VAGINULINA Orbigny 1826 

(*Nautilus legumen Linnaeus). Test compressed, 
usually with one margin straight, representing the 
periphery' in coiled forms, the other typically convex; 
early stages often somewhat coiled in microspheric 
form, sides flat or convex; aperture at peripheral 
angle, radiate. Jura.-Recent. 

V. webbervillensis Carsey (6—16). U. Cret.: Tex. 

PALMULA Lea 1833 

(*P. sagittaria). Test similar to Frondicularia, but 
with early chambers coiled both in microspheric and 
megalospheric forms. Jura.-Recent. 

P. rugosa Orbigny (6—14). U. Cret: Ala., Miss., 
Ark., Tex. 

FRONDICULARIA Defrance 1826 

(*F. complanata ). Test much compressed; in early 
stage in microspheric form, sometimes partly coiled; 
megalospheric form not coiled; later chambers ex¬ 
tending back on the two sides of test to form in¬ 
verted V-shaped (chevron-shaped) chambers; aper¬ 
ture terminal, radiate. Jura.-Recent. 

F. archiaciana Orbigny (6—17). U. Cret: Miss., 
Ark., Tex. 

KYPHOPYXA Cushman 1929 

(*Frondicularia christneri Carsey). Test compressed - 
in the microspheric form with chambers as in the 
young of Palmula, later with a series of alternating 
biserial chambers; adult as in Frondicularia, or bend¬ 
ing back at base, and with chambers overlapping; 
aperture terminal, radiate. U. Cret. 

*K. christneri (Carsey) (6—18). U. Cret.: Miss. 
Ark., Tex. 


I.AGENA Walker and Jacob 1798 
( *Scrpula ( Lagcna ) sulcata). Test consisting of a 
single chamber; wall calcareous, finely to coarsely 
perforate, often highly ornamented, with or without 
a neck; aperture radiate (rarely), rounded, elliptical 
or slitlike, terminal. Jura.-Recent. 

L. hexagona (Williamson) (6 — 19). U. Cret. and 
Tert.: Coastal Plain of V S. A. 

GUTTULINA Orbigny 1839 
( *Polymorphina ( Guttulina ) communis). Test with 
chambers more or less elongated, added in planes 
144° apart, i.e., in a quinqueloculine series; each 
chamber as added removed farther from the base. 
Jura.-Recent. 

G. problema Orbigny (7—1). Tert.: Gulf Coastal 
Plain. 

GLOBULINA Orbigny 1839 
(* Polymorphina ( Globulina) gibba). Test globular 
or somewhat elongate, rounded or somewhat com¬ 
pressed in section; chambers somewhat quinquelocu¬ 
line, but appearing triserial because of overlapping; 
sutures usually not depressed. Cret.-Recent. 

*G. gibba (Orbigny) (7—2). Tert.: Gulf and 
Atlantic Coastal Plains. 

PSEUDOPOLYMORPHINA 
Cushman and Ozawa 1928 
(*P. hanzawai). Test elongate, usually somewhat 
compressed; early chambers quinqueloculine, later 
ones becoming biserial, slightly overlapping. U. 
Cret.-Recent. 

P. rutila (Cushman) (7 —3). L. Olig.-Mioc.: Fla., 
Miss. 

SIGMOMORPHINA Cushman and Ozawa 1928 

(*S. yokoyamai). Test compressed, in adult at least, 
with chambers added in planes slightly less than 
180° and more than 144° from one another, each 
succeeding chamber farther removed from the base. 

Cret-Recent. 

S. frondiculariformis Galloway and Wissler 
(7 —4). Plioc., Pleist.: Cal. 

POLYMORPHINA Orbigny 1826 

(*P. burdigalensis ). Test usually broad and com¬ 
pressed; early chambers arranged in a sigmoid 
series, becoming biserial or entirely biserial from the 
start; the sigmoid character usually seen slightly 
throughout the biserial test. Tert.-Recent. 

P. charlottensis Cushman (7—5). Plioc.: Cal. 

BULLOPORA Quenstedt 1856 
(*B. rostrata). Test attached, consisting of a series of 
inflated chambers in a generally linear series, the 
chambers usually connected by definite tubule' 
necks; wall calcareous, finely perforate, vitreous, 

aperture rounded, at end of tubular neck. Jura.- 
Eoc. 

B - laevis (Sollas) (7—6). U. Cret.: N. J-, TeX,; 
Alta. 
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NONION Montfort 1808 

(*Nautilus incrassatus Fichtel and Moll). Test free, 
planispiral, more or less involute, bilaterally sym¬ 
metrical, periphery broadly rounded to acute; 
chambers numerous; wall finely or coarsely per¬ 
forate, calcareous; aperture median, an arched, 
usually low opening between base of apertural face 
and preceding coil. Jura.-Recent. 

N. advenum Cushman (7 —7). U. Eoc., L. Olig.: 
Coastal Plain of U. S. A. 

NONIONELLA Cushman 1926 

(*N. miocenica). Test free, subtrochoid, dorsal side 
only partly involute, ventral side completely so, close 
coiled; chambers in adult inequilateral, ventral side 
developing a distinct elongate lobe at the umbilical 
end, covering the umbilicus; wall calcareous, finely 
perforate; aperture at base of apertural face, low 
and elongate, extending from periphery toward 
ventral side. Cret.-Recent. 

*N. miocenica Cushman (7—8). Mioc.: Cal. 

ELPHIDIUM Montfort 1808 

(*Nautilus macellus Fichtel and Moll). Test plani¬ 
spiral, bilaterally symmetrical, mostly involute; 
chambers numerous, with distinct sutures, either 
depressed, or raised and limbate, with septal bridges 
(“retral processes”); wall calcareous, perforate; aper¬ 
tures one or more at base of apertural face. Eoc.- 
Recent. 

E. discoidale (Orbigny) (7 —9). Olig.-Pleist.: 
Gulf Coastal Plain. 

ELPHIDIELLA Cushman 1936 
(* Polystomella arctica Parker and Jones). Test dif¬ 
fering from Elphidium in having twb rows of open¬ 
ings at the sutures, and with a thickened area be¬ 
tween the rows, without definite retral processes. 
Plioc.-Recent. 

E. hannai (Cushman and Grant) (7—15). Plioc. 
or Pleist. : Alaska. 

CAMERINA Brugui&re 1792 

(*C. laevigata ). Test lenticular, planispiral, typically 
bilaterally symmetrical, involute; wall perforate, 
calcareous, with a secondary skeleton and compli¬ 
cated canal system; aperture simple, at base of aper¬ 
tural face, median. Carb.?-01ig. 

C. matleyi Vaughan (7—10-12). M. Eoc.: 
Jamaica. 

OPERCULINA Orbigny 1826 

{*Lenticulites complanata Defrance). Test bilaterally 
symmetrical, planispiral, complanate, usually all 
coils visible from exterior, earlier coils sometimes 
involute, chambers undivided, periphery with a 
thickened “marginal cord”; wall calcareous, per¬ 
forate, smooth or ornamented with bosses; aperture 
single, at base of apertural face, median. L. Cret- 
Recent* 

O. ocalana Cushman, var. (7—13). Eoc.: Fla. 


IIETEROSTEGINA Orbigny 1826 

(*//. depressa). Test in general similar to Oper- 
culina ; early chambers simple, later ones divided 
into chamberlets; aperture a row of rounded open¬ 
ings on the narrow apertural face. Eoc.-Recent. 

H. ocalana Cushman (7—14). Eoc.: Fla. 

GUMBELINA Egger 1899 
(*Textularia globulosa Ehrenberg). Test with early 
chambers planispiral, at least in the mierosphcric 
form, later chambers biserial; wall calcareous, per¬ 
forate; aperture large and open, arched, at base of 
inner margin of last-formed chamber. Cret.-OIig. 

*G. globulosa (Ehrenberg) (8—1). U. Cret.: 
Tenn., Ala., Miss., Ark., Tex. 

GUMBELITRIA Cushman 1933 
( *G. cretacea). Test similar to Gumbelina, but tri- 
serial, wall calcareous, finely perforate; aperture 
large, at inner edge of last-formed chamber. U. Cret. 

*G. cretacea Cushman (8 —2). U. Cret.: Ala., 
Miss., Tex. 

RECTOGU M B ELI N A Cushman 1932 

(*R. cretacea). Test with early portion similar to 
Gumbelina ; later chambers uniserial, rectilinear, sub- 
globular; wall calcareous, thin, very finely per¬ 
forate; aperture in young like Gumbelina, in adult 
terminal, rounded, with a distinct neck. U. Cret. 

*R. cretacea Cushman (8—3). U. Cret.: Ark. 

VENTILABRELLA Cushman 1928 

(T. eggeri). Test in the early stages'as in Gumbelina, 
in the adult with chambers alternating and spreading 
out fan-shaped in a single plane; wall calcareous, 
finely or coarsely perforate; aperture in biserial stage 
single, in adult chambers one aperture at each side 
near base of median line. U. Cret. 

*V. eggeri Cushman (8 — 4, 5). U. Cret.: Ala., 
Miss., Tex. 

BOLIVINOIDES Cushman 1927 

{*Bolivina draco Marsson). Test compressed, rhom¬ 
boid, thickest portion near apertural end, usually 
appearing like a thickened lip without ornamenta¬ 
tion, which is in general at right angles to the sutures; 
earliest stage in microspheric form planispiral, 
quickly biserial; wall calcareous, finely perforate; 
aperture fairly large, at the inner margin. U. Cret. 

B. decor a ta (Jones) (8—6). U. Cret.: Tenn., Ala., 
Miss., Ark., Tex. 

BOLIVINITA Cushman 1927 

( *Textularia quadrilatera Schwager). Test with cham¬ 
bers biserial, periphery and broader sides all con¬ 
cave with strongly developed angles giving a quad¬ 
rate end view to test; wall calcareous, perforate; 
aperture large, at base of inner margin in median 
line. U. Cret-Recent. 

B. pl&nala Cushman (8—7). U. Cret: Tenn., Tex. 
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PLECTOFRONDICULARIA Liebus 1903 

(*P. coticava ). Test elongate, compressed micro- 
spheric form planispiral, then biserial, then uni- 
serial, rectilinear, much compressed; wall calcareous, 
finely perforate; aperture in adult terminal, ellip¬ 
tical. Eoc.-Recent. 

P. californica Cushman and Stewart (8—8, 9). 
Piioc.: Cal. 

EOUVIGERINA Cushman 1926 

( *E . americana). Test elongate, the early chambers, 
at least in microspheric form, planispiral, later ones 
biserial, final ones irregularly triserial; wall cal¬ 
careous, perforate; aperture circular or rhomboid, 
with a definite neck and usually a phialine lip. 
U. Cret. 

*E. americana Cushman (8—10). U. Cret.: Tenn., 
Tex. 

PSEUDOUVIGERINA Cushman 1927 

{*Uvigerina cristata Marsson). Test in early stages 
of microspheric form biserial, later triserial; adult 
chambers triangular in section, with outer angle 
usually truncated; wall calcareous, usually coarsely 
perforate; aperture terminal, usually with a tubular 
neck and phialine lip. U. Cret.-Eoc. 

P. plummerae Cushman (8—11). U. Cret.: Tenn., 
■Miss., Ark., Tex. 

SIPHOGENERINOIDES Cushman 1927 
(*Siphogenerina plummeri). Test elongate, slightly 
tapering, early stages biserial, later uniserial; wall 
calcareous, perforate, usually with longitudinal 
costae; aperture with a neck and phialine lip. 
U. Cret 

*S. plummeri Cushman (8—12). U. Cret.: Tenn., 
Ala., Miss., Ark., Tex. 

BULIMINELLA Cushman 1911 

(*B. elegantissima Orbigny). Test an elongate close 
spiral, the spiral suture distinct; chambers three or 
usually more in a whorl; wall calcareous, perforate; 
aperture elongate, loop-shaped, very slightly twisted. 

Cret-Recent. 

B. carseyae Plummer (8—13). U. Cret: Ala., 
Mbs., Ark., Tex. 

BULIMINA Orbigny 1826 

(*B. marginata). Test an elongate spiral, generally 
triserial; chambers inflated, spiral suture more or 


less obsolete; wall calcareous, perforate; aperture 
loop-shaped, with a tooth or plate at one side and 
an internal spiral tube connecting through the 
chandlers between the apertures. Jura.-Recent. 

B. obtusa Orbigny (8 -15). U. Cret.: Tex. 

NEOBULIMINA Cushman and Wickenden 1928 

(*A r . canadensis). Test in the early stages triserial 
as in Bulimina, adult biserial not compressed; cham¬ 
bers inflated, simple; wall calcareous, perforate; 
aperture in triserial stage as in Bnliinina, in adult 
broader, tending to become subterminal. Cret. 

*N. canadensis C and W (8—16). U. Cret.: Tenn., 
Miss., Tex.; Alta. 

ENTOSOLENIA Ehrenberg 1818 
{*E. lineata Williamson). Test a.single chamber with 
an internal tube, free at inner end; wall calcareous, 
finely perforate; aperture elliptical or circular. Tert., 
Recent. 

E. crumenata Cushman (6 —15). Eoc., Olig.: 
Atlantic and Gulf Coastal Plains. 

VIRGULINA Orbigny 1826 
(*V. squammosa). Test elongate, more or less com¬ 
pressed, fusiform; early chambers spiral about the 
elongate axis, especially in the microspheric form, 
triserial, later becoming irregularly biserial, while 
test usually twisted; wall calcareous, finely per¬ 
forate; aperture elongate, loop-shaded, with an aper- 
tural tooth or plate and internal spiral tube. L. Cret.- 
Recent. 

V. (Virgulinella) miocenica Cushman and Ponton 
(8—14). Mioc.: Atlantic Coastal Plain. 

BO LI VINA Orbigny 1839 
( *B. plicafa). Test elongate, usually compressed, 
tapering, initial end and often whole test twisted; 
chambers typically' biserial; wall calcareous, finely 
or coarsely perforate; aperture elongate, usually 
oblique, somewhat loop-shaped, often with a plate¬ 
like tooth connecting with an internal tube. Cret.- 
Recent. 

B. incrassata Reuss (8—17). U. Cret.: Tenn., 
Ala., Ark., Tex.; Mexico; Trinidad. 

LOXOSTOMA Ehrenberg 1854 
CLoxostomum subroslralum). Test in early stages 


PLATE 8 

[Figures are after Cushman unless other authorship is indicated in brackets.) 
hOftabsllna globuloaa (*120). la, lb: side, peripheral views. 2. Gumbelltria cretacea (*100). 2a. 2b: aide, apertural views. 3. Rectogiim- 
baUaa cretacea (*145). 4, 5. Ventllabrella eggerl (*50). 6. Botlvinoides decorata (x50). 7. Bollvlnita planata (x50). 7a, 7b: side, periph- 
■rrnl V iews. ». >. PlectefroadlculaHa californica [Cuahman and Stewart). 8: exterior, *35; 9: section of microspheric young, x50. lO. Eou- 
vlgerlaa americana (*75). 10a, 10b, 10c: front, side, and apertural views. 11. Peeudouvlgerlna plummerae '(xG5). tla, I lb: side, apertural 
vlewe. IS. Blphogenerinoldee plummeri (*40). 12a, 12b: side, apertural views. 13. Bullmlnella csrseyae (x50). 13a, 13b: side, apertural 
views. 14 . VfcguHna (Vlrgullnella) miocenica (x50) [Cushman and Ponton). 15. Bulimina obtuaa (x50). 15a, 15b: side, apertural views. 

, T *f bu,lmln * ««»»densle (xlSO). 16a, 16b, 16e: side views, apertural view. 17. Bollvtna Incraaeala (x70). 18. Loxoatoma plaltum (x70). 
»•. Urigerina cooket (x55). 20. Hopldasiaa daavillensis (*55) [Howe and Wallace). 20a. 20b, 20c: side views, apertural view. 21. Angulo- 

( “ 7a) - “ Pl«uro^»meUa enbnodoaa (x35). 22a, 22b: side views. 23. Nodosarella eoallngenals (*30) [Cushman and 
Church). 83a, 23b: front, apertural views. 
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similar to Bolivina, adult tending to become uni¬ 
serial; aperture terminal. Cret.-Recent. 

L. plaitum (Carsey) (8—18). U. Cret.: Ala., Miss., 

Ark., Tex. 

TJVIGERINA Orbigny 1826 

(*U. pigmea). Test generally triserial, elongate, fusi¬ 
form, rounded in transverse section; chambers in¬ 
flated, rounded; wall calcareous, perforate; aperture 
terminal, rounded, with neck and lip, often with a 
spiral tooth and internal twisted tube. Eoc.-Recent. 

U. cookei Cushman (8—19). U. Eoc.: N. C., 
S. C., Ga., Ala. 

HOPKINSINA Howe and Wallace 1933 
(*ff. danvillensis) . Test in early stages similar to 
Uvigerina, in adult becoming biserial but somewhat 
twisted; wall calcareous, perforate; aperture ter¬ 
minal, oval or circular, usually with a short neck 
and lip. Eoc.-Recent. 

*H. danvillensis H and W (8 —20). Eoc.: La. 

ANGULOGERINA Cushman 1927 

C *Uvigerina angulosa Williamson). Test triserial, 
elongate, whole test angled, with three flattened 
sides and distinct angles, later chambers often 
loosely arranged; wall calcareous, perforate; aper¬ 
ture terminal, with a short neck and lip. Eoc.- 
Recent. 

A. byramensis (Cushman) (8—21). L. Olig.: 
Coastal Plain of U. S. A. 

PLEUROSTOMELLA Reuss 1860 
(*P. svbnodosa). Test usually elongate, biserial; 
wall calcareous, perforate; aperture an arched open¬ 
ing on inner side of chamber, partly closed by two 
broad teeth at each side at base with a narrow ver¬ 
tical slit between. Cret-Recent. 

*P. subnodosa Reuss (8 —22). U. Cret.: Tex. 

NODOSARELLA Rzehak 1895 
('*Lingulina tuberosa Giimbel). Test elongate, with 
early chambers showing traces of biserial ancestry, 
but later ones in a rectilinear series, very slightly 
involute; wall calcareous, perforate; aperture narrow, 
subterminal, semielliptical. Cret.-Tert. 

N. coalingensis Cushman and Church (8—23). 
U. Cret: Cal. 

SPIRILLINA Ehrenberg 1843 
(*S. vivipara). Test typically free, occasionally 
attached, planispiral, composed of a subglobular or 
ovoid proloculum and a long, undivided, tubular, 
second chamber, close coiled, usually in one plane; 


wall calcareous, finely or coarsely perforate; aper¬ 
ture formed by open end of tube. Camb.-Recent. 

S. vicksburgensis Cushman (9— «'»). L. Olig.: 
Miss. 

PATELLINA Williamson 1858 
(*P. corrugata). Test conical or plano-convex, early 
whorls undivided, uiicrospherie specimens some¬ 
times entirely undivided, later ones usually divided 
into long chambers, often with internal sinuous 
septa partly dividing the chamber: wall calcareous, 
perforate, thin; aperture elongate, at bast* of ventral 
side of chamber. Perm.-Recent. 

P. advena Cushman (9—S). L. Olig.-Mioc.: Gulf 
Coastal Plain. 

DISCORBIS Lamarck 1804 
(*/). vesicularis). Test typically plano-convex, the 
ventral side flattened, mierospheric form sometimes 
showing a long, close-coiled second chamber of 
several coils before division; chambers often pro¬ 
duced to partly cover umbilical area; wall calcareous, 
perforate; aperture at base of umbilical margin on 
ventral side of chamber. Jura.-Recent. 

D. subaraucana Cushman (9—1). Eoc.-Plioc.: 
Fla., Ala., Mexico. 

LAMARCKINA Berthelin 1881 

(*Pulvinulina erinacea Karrer). Test trochoid, 
evidently attached, dorsal side convex, usually orna¬ 
mented, ventral side usually flattened or concave, 
very smooth and highly polished; chambers dorsally 
distinct, ventrally less so, but often with an um¬ 
bilical projection; wall calcareous, finely perforate; 
aperture at umbilical end of chamber, often en¬ 
larged by resorption. U. Cret.-Recent. 

L. ripleyensis Cushman (9—2). U. Cret.: Term., 
Miss. 

VALVULINERIA Cushman 1926 
(*V. califomica). Test usually trochoid, close coiled, 
ventrally umbilicate; chambers numerous; wall cal¬ 
careous, finely perforate; aperture ventral, large, 
extending from umbilicus toward periphery, often 
with a thin plate filling the umbilical area, some¬ 
times extending into face of chamber, becoming 
tripartite. Cret.-Recent. 

V. casitasensis Cushman and Laiming (9—3). 
Mioc.: Cal. 

GYROIDINA Orbigny 1826 
(*G. orbicularis). Test trochoid, ventral side usually 
convex, umbilicus small and deep, spiral suture with 
a depressed channel; wall calcareous, finely per- 


PLATE 9 

[Figure! ire after Cuihman unless other authorship is indicated in brackets; C and M • Cushman and McGlamery.J 

1. DlMOfMa subaraucana (sl20) [C and M). la. lb. lc; dorsal, ventral, and aide views. 2. Lamarcklna ripleyensis (xGO). 3. VsIvuIJnerla 
east lass b4s (x 33) (Cushman and I^alming). 4. Gyroldlna glrardana (x40). 5. Stensioina excolata (xOO) (Cushman and DorseyJ. 6. Splrlllina 
ridufeurseuis (xlOO). 7. EponJdes alabamiada <xl20) (C and M). 8. Patelllna advena (xl20> (Cushman and Cahill). 9- Kotalia byramen- 
(xl30) (C and M). 
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forate; aperture a low arched opening; on ventral side 
toward umbilical area. L. Cret.-Recent. 

G. girardana (Reuss) (9—4). U. Cret.: Tenn., 
Ala., Miss., Ark., Tex. 

STENSIOINA Brotzen 1936 

( *Rotalia exsculpta Reuss). Test trochoid, plano¬ 
convex, dorsal side flattened, ventral side convex, 
umbilicate, all chambers visible from dorsal side, 
only those of last-formed whorl from ventral side; 
chambers distinct, simple; sutures dorsally raised 
and ornate, ventrally simple and depressed; wall 
calcareous, perforate, often coarsely so on ventral 
side; aperture an elongate slit at base of last-formed 
chamber on ventral side. Cret. 

S. excolata (Cushman) (9—5). U. Cret.: Mexico. 

EPONIDES Montfort 1808 
(*Nautilus repandus Fichtel and Moll). Test tro¬ 
choid, usually biconvex, umbilical area closed but 
not typically with a plug; wall calcareous, perforate; 
aperture a low opening between periphery and um¬ 
bilical area, usually well away from peripheral 
margin. Jura.-Recent. 

E. alabamensis Cushman and MeGlamery (9—7). 

Olig.: Ala. 

COLEITES Plummer 1934 

(*Pidvinulina reticulosa). Test trochoid in young, 
uncoiling and broad in adult; chambers in a single 
series; wall calcareous, coarsely perforate; aperture 
in young ventral, in adult subterminal, elliptical, 
with a slight tooth on ventral side. Midway and 
Wilcox Eoc. 

*C. reticulosus (Plummer) (10—1, 2). Eoc.: 
Ala., Tex. 

ROTALIA Lamarck 1804 

( *R . trochidiformis). Test trochoid, usually bi¬ 
convex, umbilical area closed, usually with a conical 
plug of clear shell material; sutures usually limbate 
dorsally, usually deeply depressed ventrally, often 
ornamented along the sides; wall calcareous, per¬ 
forate, often double, with a canal system; aperture 
on ventral side between periphery and umbilical 
area. Cret-Recent. 

R. byramensis Cushman (9—9). Olig.: Ala., Miss. 

SIPHONINA Reuss 1850 
(*5* fimbriala). Test trochoid, biconvex, umbilical 
region typically closed; wall calcareous, coarsely 


perforate; aperture elliptical, just ventral to periph¬ 
ery, its long axis parallel to it. in fully developed 
species with a short neck and phialine lip. Cret.- 
Recent. 

S. howei Cushman (10—3). Eoc.: Ala. 

SIPHONINELLA Cushman 1927 
(*Truncalulina soluln Brady). Test in early stages 
similar to Siphonina, later becoming uncoiled; wall 
calcareous, perforate; aperture in adult terminal, 
elliptical, with a nock and lip. Eoc.-Recent. 

S. claibornensis Cushman and Howe (10—4). 
Eoc.: La. 

CANCRIS Monttort 1808 

(*Naulilus auriculus var. /3 Fichtel and Moll). Test 
trochoid, nearly equally biconvex, compressed; 
chambers few, rapidly enlarging; wall calcareous, 
perforate, umbilical area with a clear plate of rather 
large dimensions for size of test; aperture narrow, 
on inner border of ventral side of last-formed 
chamber. Tert., Recent. 

C. sagra (Orbigny) (10—8). Otig.-Pleist.: Cuba; 
Gulf Coastal Plain of U. S. A.; Mexico; Cal. 

ASTERIGERINA Orbigny 1839 

(*A. carinata). Test trochoid, biconvex, ventral side 
usually more strongly so than dorsal; chambers on 
dorsal side regularly coiled, ventrally with angular 
supplementary chambers between the regular series, 
large regularly rhomboid, dorsal sutures simply 
curved; wall calcareous, finely perforate; aperture 
ventral, at base of chamber margin. Eoc.-Recent. 

A. subacuta Cushman (10—5). Olig.: Ala., Miss. 

CERATOBULTMINA Toula 1915 
(*Rotalina contraria Reuss). Test rotaliform; dor¬ 
sally all chambers visible, ventrally only those of the 
last-formed whorl, close coiled, ventrally umbilicate; 
wall calcareous, finely perforate, added to as growth 
progresses, laminate, entire exterior polished; aper¬ 
ture elongate, extending into ventral side of cham¬ 
ber; in perfect adult specimens, aperture covered 
by a thin convex plate, merged into chamber wall 
above aperture in a semi-circular line, lower end 
thin, liplike. U. Cret.-Recent. 

C. cretacea Cushman and Harris (10—6). U. 
Cret.: Tenn., Miss., Ark., Tex. 

PULVINULINELLA Cushman 1926 
(*P. 8nbperuviana). Test trochoid, close coiled; all 


PLATE 10 

[Figure* are after Cushman unless other authorship is indicated in brackets.) 

*• *. CsMUf reticulosa a (*45) (Cushman and Garrett). 3. 8iphonlna bowel (*55). 3a. 3b: dorsal, ventral views. 4. SlphonlnelU cl “ lb ® rn " 
gflfliH (*65) [Cushman and Howe). 4a, 4b, 4c: dorsal, ventral, and apertural views. 5. Asterlgerins subacuta (x90) [Cuahinsn « n c 
Qlamsry). 6a, 6b, 6c: dorsal, ventral, and side views. 6. Cerstobullmlna cretacea (*65) (Cushman and Harris). Os, 0b, 0c: dorsal, veil r , 
radapsrtural views. 7. Ehrenberrfna aplnoataalma (.50) [Cushman and Jarvis). 7a, 7b: front, apertural views. 8. • 

8a, 8b, 8o: dorsal, ventral, and side views, 9. CssaAdullna cretacea (*90). 9a, 9b, 9c: opposite sides, apertural view. 10. PaMaa 

10b, 10c: dorsal, ventral, and aide views. 11. Gypslna rubra (x50). 12. Allomorphlna relascocnsis (*X5). 12a, I ona , 
Tlaws. 13. Pallenla Salisbury I (*100) [Stewart and 8tewart). 13a, 13b: side, apertural views. 
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chambers visible dorsally, only those of the last- 
formed coil from the ventral side, very slightly if at 
all umbilicate; sutures on dorsal side oblique, ven- 
trally nearly radial; wall calcareous, perforate; aper¬ 
ture on ventral side of peripheral face, elongate, 
somewhat loop-shaped, nearly parallel to plane of 
coiling, sometimes with a slight toothlike projection 
on one side. Cret.-Recent. 

P. texana (10—10). U. Cret.: Ark., Tex. 

CASSIDULINA Orbigny 1826 

PC. laevigata). Test close coiled, lenticular or sub- 
globular, usually involute; chambers alternating on 
both sides of periphery, usually smooth, sometimes 
highly ornate; wall calcareous, perforate; aperture 
elongate, close to peripheral plane, often with a 
platelike tooth. U. Cret.-Recent. 

C. cretacea Cushman (10—9). U. Cret.: Tenn. 

EHRENBERGINA Reuss 1850 

(*E. serrata). Test with microspheric young com¬ 
pressed, planispiral; adult test compressed at right 
angles to that of early coiling and becoming un¬ 
coiled, developing a dorsal side which is flattened or 
slightly convex, and a ventral which is thickest near 
median line; wall calcareous, perforate; aperture 
elongate, on ventral side near periphery. Eoc.— 
Recent. 

E. spinosissima Cushman and Jarvis (10—7). 
Mioc.: Jamaica. 

ALLOMORPHINA Reuss 1850 

(*A. trigona). Test trochoid, adult with usually three 
chambers to a coil; chambers inflated and enlarging 
rapidly as added, often very involute; wall cal¬ 
careous, perforate; aperture an elongate arched 
opening, below border of last-formed chamber on 
ventral side, sometimes with a slight lip. U. Cret. 
-Recent. 

A. velascoensis Cushman (10—12). U. Cret.: 
Mexico. 


GLOBIGERINA Orbigny 1826 

(*<7. bttllcndcs). Test trochoid throughout, umbilicate; 
chambers in young, especially of tho microspheric 
form, in a flattened trochoid form like Discorbis, 
usually smooth and with thin wall, later chambers 
globular; wall calcareous, thick and cancellated; in 
well-preserved specimens, especially pelagic ones, 
clothed with long slender spines coming from angles 
of cancellated surface areas, the base of such areas 
with pores of the wall; aperture large, opening into 
umbilicus. Cret.-Recent. 

G. cretacea Orbigny (11—1). U. Cret.: Widely dis¬ 
tributed in N. America and elsewhere. 

HASTIGERINELLA Cushman 1927 
(*Hastigerina digitata Rhumbler). Test with early 
chambers trochoid, later ones planispiral, involute, 
in the young; in adult, chambers are elongate, club- 
shaped, the spines being limited to outer ends of 
chambers. U. Cret.-Recent. 

H. watersi Cushman (11—7). U. Cret.: Tex. 

CANDORBULINA Jedlitsehka 1933 

PC. universa). Test trochoid in early stages with 
small apertures along sutures, later developing a 
final chamber entirely enveloping the earlier ones, 
with apertures in a circle. Mioc. 

*C. universa Jedlitsehka (11—2, 3). Mioc.: Md., 
Fla.; Panama; Cal. 

SCHACKOINA Thalmann 1932 

(*Siderolina cenomana Schacko). Test in earliest 
stages slightly trochoid, later nearly planispiral and 
involute; chambers with a single, peripheral, tubular 
spine in young, or several in adult; wall calcareous, 
finely perforate; aperture a low arch, at chamber 
base. U. Cret. 

S. multispinata (Cushman and Wickenden) 
(11—5, 6). U. Cret.: Man.; Tex. 

HANTKENINA Cushman 1924 


PULLENIA Parker and Jones 1862 

pNonionina frphaeroides Orbigny). Test in adult 
planispiral, close coiled; chambers completely in¬ 
volute, a few making up the coil; wall calcareous, 
perforate; aperture an elongate crescentic opening at 
inner margin of last^formed chamber. Cret-Recent. 

P. Salisbury! Stewart and Stewart (10— 13 ) 
Plioc.: Cal. 


PH. alabamensis) . Test planispiral throughout, close 
coiled; chambers distinct, usually involute, each 
with an acicular spine at anterior angle or becoming 
obsolete in adult; wall calcareous, perforate; aper¬ 
ture median, at base of chamber, typically arched 
with a basal lobe at each side. M. and U. Eoc., 
L. Olig.?. 

*H. alabamensis Cushman (11—4). Eoc.: Ga., 
Ala., Miss. 


— k AU A A 

I nuu . (Figures are after Cushman unless other authorship is indicated in brackets.] 

Urior with rbLYofTmall a^iartu^M d ‘ >r “*’* entr *t and aide views. 2, 3. Candorbulina universa (*45) [Cushman and Dorsey). 2: ex- 

h— alabamenala (x40) 5 • Schaekol * * ° .I f*" ” 6 ch »**»bers showing from exterior; 3: showing early globigerine chambers. 4 . Mant¬ 
is ^ (Cushman and Wickenden). 5: young. *200; 6: adult. *120. 7. Hastlgerinell. 

ISYlda ^i“w.. t! G '^«*UIU foha. (*85) (Cushman and Ellisor). 8a. 8b. 8c: dorsal, ventral. 

Jarvis). 10a tob 10c-dorsal ventral end .id. - 9 *' ° b ’ flc: dorBal - ventral, and side views. 10. Anomallna rublgnoaa (*38) (Cushman and 

and aide views 12 Clblcldea raartlnesenaia fsTSWO * V PUb,1,,m *»arangenaia (x40) (Cushman and Ellisor). 1 la, lib. 1 lc: dorsal, ventral, 
na eld. vim. 1*. Clblcldea martlne^naU («75) (Cuahm.n and Barksdale). 12a. 12b. 12c: dorsal, ventral, and side views. 
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GLOBOTRUNCANA Cushman 1927 

{* Pulvinulina area). Test trochoid in young; cham¬ 
bers usually globose, rough, and cancellated, adult 
usually much compressed; dorsal and ventral side 
either flat or convex, ventral side sometimes slightly 
concave; periphery truncate, usually with a double 
keel on dorsal and ventral sides; aperture ventral, 
in well-preserved specimens with a thin platelike 
structure over umbilical area; apparently pelagic in 
part. U. Cret. 

G. cretacea Cushman (11 —9). U. Cret.: Tenn., 
Ala., Miss., Ark., Tex. 

GLOBOROTALIA Cushman 1927 

(*Pulvinulina menardii tumida Brady). Test tro¬ 
choid; earliest chambers often like Globigerina, with 
a rough cancellated exterior, biconvex, dorsal side 
more or less flattened, ventral side strongly convex; 
wall calcareous, perforate, frequently spinose in 
whole or in restricted areas; aperture large, opening 
into umbilicus, which is either open or partly cov¬ 
ered by a lip. U. Cret.-Recent. 

G. fohsi Cushman and Ellisor (11 —8). Mioc. . La. 

ANOMALINA Orbigny 1826 
(*A. punctulala). Test in young trochoid, adult often 
nearly involute dorsally as well as ventrally; cham¬ 
bers added nearly in a planispiral manner, the innei 
coils of dorsal side often appearing as a central 
raised boss; wall calcareous, perforate; aperture in 
young ventral, in adult becoming peripheral, at base 
of last-formed chamber in median line, sometime 
with a boss of clear material over umbilical region 
L. Cret.-Recent. 

A. rubignosa Cushman (11 —10). U. Cret.: Trin¬ 
idad; Mexico. 

PLANULINA Orbigny 1826 

(*P. ariminensis ). Test in young trochoid, adult 
much compressed, evolute; earlier chambers visible 
from both sides in megalospheric form, micro- 
spheric form with central area raised on dorsal side; 
wall calcareous, coarsely perforate; aperture at base 
of chamber at median line. Cret.-Recent. 

P. harangensis Cushman and Ellisor (11 —11). 
Mioc. : La. 

CIBICIDES Montfort 1808 
(*C. refulgen.8). Test plano-convex, trochoid, usually 


attached by flattened dorsal side; wall calcareous, 
coarsely perforate; aperture peripheral, at base of 
chamber, sometimes extending ventrally, but typi¬ 
cally with a long slitlike extension dorsally between 
inner margin of chamber and previous whorl, 
nearly length of chamber. Cret.-Recent. 

C. martinezensis Cushman and Barksdale (11 — 
12). Eoc.: Cal. 

CYPSINA Carter 1877 

( *Orbitolina vesicularis Parker and Jones). Test a 
generally spherical mass of compressed chambers, 
sometimes arranged in more or less radial rows; 
early stages attached, on a small object completely 
covering it and forming a spherical mass, but be¬ 
coming free early and becoming spherical; apertures 
formed by coarse pores of wall. Cret.?-Recent. 

G. rubra (Orbigny) (10 —11). Olig.: Gulf Coastal 
Plain. 

ORBITOIDAL FOR AMIN IFERA 

Prepared by W. Storrs Cole 

PSEUDOLEPIDINA Barker and Grimsdale 1937 
(*P. trimera). Test small, asymmetrical lenticular; 
papillate; nucleoconch composed of two subequal 
chambers, partly embraced by a third chamber lying 
above equatorial plane on less convex side; equa¬ 
torial chambers irregular arcuate in form and var¬ 
iable in size; equatorial zone double except at center 
of test; lateral chambers arranged in layers rather 
than tiers; equatorial zone not sharply differen¬ 
tiated from lateral chambers; pillars present. 
Eoc. (Mex.). 

*P. trimera B and G (12—3, 4). M. Eoc.: Vera¬ 
cruz, Mex. 

ORBITOIDES Orbigny 1847 

(*0. media Archiac). Test lenticular, compressed, 
surface ornamented with vermicular pillars or 
radiating costae; embryonic chambers enveloped in 
a thick shell, at first quadrilocular, occasionally later 
bilocular, by atrophy and fusion of three initial 
chambers, producing larger chamber embracing a 
smaller; equatorial chambers with curved outer wall 
and inwardly converging lateral walls, radial shorter 
than transverse diameter; communication between 
chambers by a few round lateral apertures. U. Cret. 
(West Indies; Europe; India). 


PLATE 12 

[Figures are after Vaughan unices other authorship is indicated in brackets; V and C — Vaughan and Cole.) 

1. ». Lepldorbltoldes (Asterorbls) rookl (*25) [V and C). 1; vertical section; 2: horizontal section passing through embryonic and ec| ua- 
torial chambers of a pentagonal specimen. 3. 4. Paendolepidina trimera [Barker and Grimsdale). Vertical (x24) and equatorial (x2W 
sections. S, •. Pseudorbltoldee isradsklt (x25) [V and C). Vertical section, and horizontal section showing embryonic chambers. 7 . 8. Ori>i- 
teldee palmerl [Graved]. Vertical section (x28) and enlarged view (x74) of embryonic and equatorial chambers. 9. Pseudop •3**' 
(Properecydlna) HI n ten sis (x6) [Cushman). External view. 10. Dteeoeycllna ( Aeterocydlna) georglana <x0). Exterior. n ' ^ " 

leMee minima (xl7). Embryonic and equatorial chambers. 12. 13. Peeudophragmlna (Athecocydina) cooked Vertical (x 27 .H) ano 
torial (sift) sections. 14. IB. DtecocycUna (DteeocycUna) advene. Vertical section <xl5) and exterior (x5). [14. Graved and Hanna; . 

Cuahman.) lft, 17. Paeadophragmlna (Properecydlna) perpasllla (x40). Vertical section, and embryonic and equatorial chain rs. . 

eecycUaa (Aeterocydlna) marlanneneU (s4) [Cushman). Exterior. IP. 20. Lepldocyellna (Eulepldlna) favosa. Exterior (xo). an.i porno 
of equatorial section (xlfl) showing embryonie end equatorial chambers. 
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O. palmeri Gravell (12—7, 8). Test small, bi- 
conical, one side more rounded than other; small 
pillars present. U. Cret. : Cuba. 

PSEUDORBITOIDES Douvilte 1922 

{*P. trechmanni Douvill4). Test lenticular, com¬ 
pressed or robust, small, papillate; embryonic cham¬ 
bers in microspheric specimens a distinct spiral, in 
megalospheric forms a large subspherical initial 
chamber connected through an aperture with a 
slightly smaller chamber, following these two or 
more smaller chambers, the entire group forming 
an irregular spiral; equatorial chambers irregular 
polygonal or hexagonal, forming radiating rows, 
communication by stoloniferous apertures, a single 
layer in central part of test, two or even three layers 
near periphery, radiating lines present above cham¬ 
bers; lateral chambers in definite tiers with open 
relatively large cavities. U. Cret. (La., Tex.; Ja¬ 
maica; Cuba; Guatemala). 

P. israelskii Vaughan and Cole (12—5, 6). Small, 
thick, lenticular, sometimes nearly globular. U. 
Cret.: La., Tex.; Cuba; Guatemala. 

LEPIDORBITOIDES Silvestri 1907 

(*Orbitolites socialis Laymerie). Test small to 
medium, flat to inflated, lenticular, circular (Lep- 
idorbitoides ); or stellate, with or without raised 
ridges (Asterorbis ); papillate; nucleoconch bilocular, 
first chamber subspherical, second somewhat larger, 
slightly reniform, partly embracing initial ones, in 
some specimens a series of chambers slightly larger 
than equatorial chambers partly embracing em¬ 
bryonic chambers, in others one such chamber, or 
none; equatorial chambers with curved outer walls 
and truncate or pointed inner ends, occasionally 
8patuliform or hexagonal; communication between 
equatorial chambers by six stoloniferous apertures; 
roofs and floors of equatorial chambers and roofs of 
lateral chambers cribriform perforate; pillars pres¬ 
ent. U. Cret. (Fla., Miss., La.; Cuba; eastern 
Mex.; Maestrichtian of Europe and India). 

L. (Lepidorbitoides) minima Douvill6 (12—11). 
U. Cret.: Cuba; eastern Mex. 

L. (Asterorbis) rooki Vaughan and Cole (12—1, 
2). U. Cret.: Miss.; Cuba. 

LEPIDOCYCLINA Gumbel 1870 

{.*Nummulite8 mantelli Morton). Test flat to in¬ 
flated, lenticular, circular, selliform or stellate; sur¬ 


face glabrous or papillate, with or without costae or 
radial ridges; embryonic chambers of various types— 
(a) several large chambers, as many as 10, two or 
more subcqual in size ( Polylepidina ); ( b) two equal 
or unequal chambers, separated by a straight wall 
( Lepidocyclina ss); (r) two unequal embryonic 
chambers, larger partly embracing smaller {Ncphro- 
lepidina ); (d) two unequal chambers with larger 
completely surrounding smaller except at point of 
attachment ( Eulcpidina ) — equatorial chambers in 
plan arcuate, rhomboid, diamond-shaped, elongate 
or short spatulate, elongate or short hexagonal with 
intergradation between several types in single in¬ 
dividuals; pillars and papillae or pustules variable in 
development. L. Eoc.-L. Mioc. (worldwide in tropi¬ 
cal and near-tropical latitudes in shallow-water 
sediments). (See Schenck, H. G., and Childs, T. S., 
Jr., Significance of Lepidocyclina ( Lc/nilocyclina) 
californica, new species, in the Vaqucros formation 
(Tertiary), California: Stanford Univ. Pub., g s 3 (2): 
1-59, pi 1-4, 1942.) 

L. (Polylepidina) gardnerae Cole (13 —17, 18). 
Lateral chambers very irregularly developed with 
thick roofs and floors. Eoc. (Claiborne [Cook Moun¬ 
tain)) : Fla. to E. Tex. 

L. (Lepidocyclina) claibornensis Gravell and 
Hanna (13—14, 15). Equatorial chambers arcuate 
in plan view; lateral chambers not arranged in 
regular tiers with thick roofs and floors; large, cone- 
shaped pillars present. Eoc. (Claiborne [Cook 
Mountain]): About 55 feet above L. ( Polylepidina) 
gardnerae zone, Fla. to La. 

L. (Lepidocyclina) mortoni Cushman (13 —1-3). 
Equatorial chambers arcuate in plan; lateral cham¬ 
bers not arranged in regular tiers with thin roofs 
and floors; pillars irregular in size and distribution. 
U. Foe. (Jackson [Moody’s Branch), Ocala): Fla. to 
Tex.; Cuba. 

L. (Nephrolepidina) fragilis Cushman (13 — 11, 
12). U. Eoc.: Fla. (Ocala). 

*L. (Lepidocyclina) mantelli (Morton) (13 — 16). 
Equatorial chambers hexagonal in plan; lateral 
chambers low and long; pillars absent in typical 
form. Olig. (Marianna): Fla. to Miss. 

L. (Lepidocyclina; parvula Cushman (13—7, 8). 
Equatorial chambers hexagonal in plan; lateral 
chambers arranged in regular tiers between pillars; 
pillars extremely variable in size; surface papillae 
variable, depending on development of pillars. 
M. Olig.: Fla.; Antigua; Jamaica; Trinidad; eastern 
Mexico (Meson). 


PLATE 13 

[Figures are after Gravell and Hanna unlees other authorship is indicated in brackets.] 

I-S. Lepidocyclina (Lepidocyclina) mortoni (*11.9). Equatorial and vertical sections, and exterior. 4. 5. E. (Lepidocyclina) supera (*17.8). 
Equatorial and vertical sections. 6 . L. (Lepidocyclina) texana. Exterior. *10. 7. 8. L. (Lepidocyclina) parvula [Cole]. Vertical section (*13.6) 
of a microspheric specimen, and the same (*36.5) of a megalospheric form. 9. 10. L. (Lepidocyclina) yurnagunenris <xI5) [Cole]. Equato¬ 
rial Mellon showing embryonic apparatus and diamond-shaped equatorial chambers, and vertical section. 11. 12. L. (Nepbrolepld na) 
««illla (*20) [Vaughan], Embryonic chambers, and vertical section. 13. L. (Eulepldlna) undosa. Exterior. *4.3. 14. IS. L- (Lepidocyclina) 
clalbernenrfa (x20). Vertical and equatorial sections. 16. L. (Lepidocyclina) mantelli (*18.3) [Vaughan], Portion of vertical section of 
microsplisric specimen. 17, 18. L. (Polylepidina) gardnerae (x36.S) [Cole]. Vertical section, and portion of equatorial section. 19. Paeudo- 
phrsgmlna (Paeudophragmlna) florldana (- • Orthophraomina floridana Cushman) [Vaughan], Exterior, *0. 
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L. (Lepidocyclina) yurnagunensis Cushman (13— 
9, 10). Equatorial chambers diamond- or lozenge¬ 
shaped, arranged in regular tiers; pillars absent or 
weakly developed in typical form; pillars well 
developed in var. morganopsis Vaughan; ending in 
large surface pustules. Olig. : Fla. (Suwannee); 
Antigua (Antigua); Jamaica (Moneague); Cuba; 
Haiti; Cayman Brae, Cayman Islands; Trinidad. 

L. (Lepidocyclina) supera (Conrad) (13 —4, 5). 
Equatorial chambers hexagonal in plan; lateral 
chambers low, decidedly irregular in shape and 
size, with floors and walls varying greatly in thick¬ 
ness; pillars well developed. Olig.: Fla. (Suwannee), 
Ala. (Byram), Miss. (Byram); Mexico (Alazan). 

L. (Eulepidina) undosa Cushman (13 —13). M, 
and U. Olig.: Fla. (Suwannee), Ga. (Flint River). 
Miss. (Byram, Chickasawhay); Antigua (An¬ 
tigua); Cayman Brae, Cayman Islands; Jamaica 
(Moneague); Haiti; Venezuela (San Luis); Mexico 
(Meson). 

L. (Eulepidina) favosa Cushman (12 —19, 20). 
M. and U. Olig.: Fla. (Suwannee), Miss. (Byram, 
Chickasawhay); Antigua; Haiti; Venezuela; Mexico. 

L. (Lepidocyclina) texana Gravell and Hanna 
(13 —6). Test stellate, five-rayed. Olig. (L. texana 
horizon of Heterostegina zone): La., Tex. 

DISCOCYCLINA Gumbel 1870 

(*Orbitulites pralti Michelin). Test discoidal, lenti¬ 
cular, thin or inflated, selliform ( Discocyclina ss), or 
with elevated rays without protuberant angles on 
margin of test (Aklinocyclina), or radiate with 4 to 
more than 12 rays projecting beyond margin of test 
(Asterocyclina) ; surface granulate; embryonic cham¬ 
bers bilocular, small, subglobular chamber, partly 
embraced by larger chamber; equatorial chambers 
rectangular, usually radially elongate, arranged in 
more or less concentric rings; chambers in same ring 
communicate by annular stolons, situated at proxi¬ 
mal end of radial wall; lateral chambers greatly 
developed, composing most of test normally; pillars 
usually well developed, terminating on surface in 
papillae or granulations of distinctive specific charac¬ 
ter. Banian to uppermost Eoc. (North, Central, and 
South America; West Indies; Europe; India; New 
Zealand; Tonga Islands; East Indies.) 

D. (Discocyclina) advena (Cushman) (12—14, 15). 
Test with thinner central area with thicker surround¬ 


ing part which thins peripherally; surface without 
distinct papillae. M. Eoc. (Cane River): Ala. to 
Tex. 

D. (Aktinocyclina) bainbridgensis Vaughan. Test 
thin, discoidal, with <> or 7 narrow, flat-topped, sub¬ 
equal costae, with slightly less prominent inter¬ 
vening costae radiating toward periphery, but be¬ 
coming obsolete near margin of test. U. Eoc.: Ga. 
(Ocala). 

D. (Asterocyclina) georgiana (Cushman) (12 — 
10). Test quadrangular, interradiul areas flat be¬ 
tween four arms. U. Eoc.: II. Ocala of Fla., Ga., 
Ala., Miss.; Jamaica; Panama: Nicaragua (Brito); 
Venezuela. 

D. (Asterocyclina) niariannensis (Cushman) 
(12—18). Test flattened, conspicuously stellate with 
8 to 11 raised ribs, running to peripheral angles. 
U. Eoc. (U. Ocala): Fla., Ga. 

PSEUDOPHRAGMINA Douville 1923 

(* Orthophragmina Jloridana Cushman 113—19)). 
Test circular in plan, discoidal, lenticular, thin or in¬ 
flated, occasionally undulate; embryonic chambers 
as in Discocyclina; equatorial chambers with radial 
walls degenerate, often re presen ter 1 by rows of 
granules ( Pseudo phragmina .s\s), with radial walls 
complete (Proporocyclina ), with radial walls absent 
or indistinct ( Alhecocyclina ); annular stolons con¬ 
necting equatorial chambers in distal side of equa¬ 
torial chambers; lateral chambers present. Eoc. 
(N. America). 

P. (Athecocyclina) cookei (Vaughan) (12 —12, 
13). Test thin, undulate, flattish or selliform; sur¬ 
face minutely granulate. L. Eoc. (Wilcox (Salt 
Mountain)): Fla., Ala., Tex. 

P. (Proporocyclina) perpusilla (Vaughan) (12— 
16, 17). Test very thin, waferlike: surface with very 
minute papillae. M. Eoc.: Tex.: Guayabal of 
Tampico Embayment, Mexico. 

P. (Proporocyclina) flintensis (Cushman) (12— 
9). Test compressed, thin, with a distinct central 
boss; surface slightly pustulate. U. Eoc.: Ocala of 
Fla. and Ga.; Haiti; Venezuela (Menegrande, 
Poloma Alta). 

MIOGYPSINA Sacco 1893 

(*Nummuliles globulina Michelotti). Test com¬ 
pressed, small, trigonal or suborbicular in plan; sur- 


PLATE 14 


Figures ere after Hanna [JP ]; AAPG, B 12; etc.] unless other authorship or place of publication is indicated in brackets 

Gool Surv, Miocene Volume.) 


JJlo«ypaina epp. [photographs furnished by W. S. Cole]. 1, 2. M. (Miogypsina) hawklnsi <x3ft.5). Equatorial and vertical sections. 

• 4. M. (MtogypainopsU) gunteri (x36.5). Vertical and equatorial sections. 5. M. (Mlolepldocyclina ) panamensls fx20) [Vaughan). Equa¬ 
torial .action showing bilocular embryonic chambers situated some distance from periphery. 6. Corbleema geometric® (*525). 7. 8. Lyra- 
mnfg fa mat* (*375). 9. 10. NarlculopalB biapleatata (approximately x700) [FrenguelliJ. 11. 12- Rhabdollths and cocco lltha from the Cre- 
M»iMU> b 9 (xl250) [Can Nat 7). 13. 14. Coccolltba and rhabdolitha from the Cretaceous of Minnesota, probably xI250 [Minn 
U J" Olctyocha fibula (x05O). 16. Ebria antlqua (x700). 17. Vallacertm hortonl (xOOO). 18. Meaocena elliptic® (approximately 

*700) (Frcnguelli). 19. Dlatephanua ornimenUtui (x750). 20. Cannartlacua amphleyllndrtcua (xl95) [Md G S]. 21. Anthocyrtlum doronl- 
cum (*240) [Md G 8). 22. Dktyocoryne profunda (*90) [Md G H). 23. Porodlacua eoncentricua (*162) [Md G S). 24. He**lonche mlcro- 
aphaera (x!3|) [Md G 8). 25. Cannartldlum sp. (xlI2) [Md G 8). 26. Cenoaphaera poroaUaima (*131) [Md G 8]. 27. Hexaatylua basl- 
poroaua (*93) [JP 14). 28. Aeanthoaphaera dodeeaaplnoaa (x93) [JP 14). 29. Carpoaphaera equalla (*93) [JP 14]. 



48 


PHYLUM PROTOZOA 


face papillate; embryonic apparatus excentric in 
position, in some forms apical or subapical, com¬ 
posed of two equal or subequal chambers, followed 
by several chambers of slightly different character 
than normal equatorial chambers (Miogypsina ss), 
or followed by several subquadrate chambers ar¬ 
ranged in a trochoid spiral ( Miogypsinopsis ); in 
other forms, embryonic apparatus like Miogypsina 
ss, but separated from periphery of test by several 
annules of equatorial chambers ( Miolepidoeyclina ); 
spiral and interseptal canals are present; equatorial 
chambers rhomboid or elongate hexagonal with net 
of canals in chamber walls; lateral chambers well 
developed; pillars present, terminating in surface 
papillae. Olig.-Plioc. (N. America; Europe; East 
Indies). 

M. (Miogypsina) hawkinsi Hodson (14—1, 2). 
M. and U. Olig. : Fla.; Trinidad; Venezuela. 

M. (Miogypsinopsis) gunteri Cole (14 —3, 4). 
Olig. : Fla., Miss.; Tampico Embayment, Mexico. 

M. (Miolepidoeyclina) panamensis (Cushman) 
(14—5). Olig.: Panama. 


Order Radiolaria. 1 Marine protozoans which 
secrete a perforated chitinous membrane, and usu¬ 
ally also an outer skeleton of siliceous lattice-work 
or isolated spicules; the siliceous skeletons are ex¬ 
tremely fragile and are usually too much broken for 
accurate identification; in exceptional cases, how¬ 
ever, they are exceedingly numerous and well pre¬ 
served (e.g. in the Devonian Caballos chert of 
Texas and the Miocene of Barbados); skeletons may 
be expected in sedimentary rocks from the Pre- 
Cambrian to Recent. 

Fossil radiolarians have been reported, and some 
have been described and illustrated, from numerous 


1 Aberdeen, E., Radiolarian fauna of Caballoa forma¬ 
tion, Marathon Basin, Texas: JP 14: 127-139 il 1940 
Clark, B. L, and Campbell, A. S.. Radiolarian earth ol 
Eocene of California: GSA, Pr 1937: 74. 1938; Eocene 
radiolarian faunas from the Mt. Diablo area, California: 
GSA, SP 39: 1-112, pi 1-9, 1942. Haeckel, E., The Radio- 
lana: Challenger Exp Rps 18, pts 1 and 2, il, 1887. Hen- 
best, L. G., Radiolaria in Arkansas novaculite, Caballos 
novaculite, and bigfork chert: JP 10: 76-78 19lfi 
HInde, G. J., Radiolarian cherts from Angel Island 
California: U Cal Dp G Sc, B 1: 235-240, 1894. Jukes- 
Browne, A. H., and Harrison, J. B., The Geology of the 


formations distributed widely over North America. 
These occurrences are in the following: 

Ordovician Deepkill-Xormanskill cherts of New 
York (Huedernann and Wilson 1935), and from 
cherts of Notre Dame Bay, Newfoundland (Samp¬ 
son 1923). 

U. Devonian cherts of California (Diller 1913), 
novaculite and Big Fork chert, of Arkansas (Hen- 
best 1936), and Caballos chert of Texas (Aberdeen 
1940). 

Permian Leonard and Wood formations of Mara¬ 
thon Basin of Texas (King 1930). 

Jurassic cherts of the Kenai Peninsula (Martin 
et al. 1912) and of Oregon (Smith 1916) and Fran¬ 
ciscan cherts of California (Hinde 1894). 

U. Cretaceous Milwood of Manitoba (Rust 1892), 
and Mowry of Wyoming (Rubey 1929). 

Eocene radiolarian earth of California (Clark and 
Campbell 1937) . 

Miocene Calvert of Maryland (Martin 1904), 
and Barbados radiolarian earth (Ehrenberg 1875).’ 

A few genera are illustrated on another page to 
show shape, size, and general structure of typical 
forms. More than 750 genera and 4,200 species of 
living radiolarians have been described. Only a very 
few of these have been reported as fossils. 

Hexastylus basiporosus Aberdeen (14 — 27), Acan- 
thosphaera dodecaspinosa Aberdeen (14 — 28), and 
Carposphaera equalis Aberdeen (14—29). Dev.: 
Tex. (Caballos). 

Anthocyrtium doronicum Haeckel (14 — 21), Can- 
nartiscus amphicylindricus Haeckel (14 — 20), Ceno- 
sphaera porosissima Vinassa (14 — 26), Dictyocoryne 
profunda Ehrenberg (14 — 22), Hexalonche micro- 
sphaera Vinassa (14 — 24), Porodiscus concentricus 
(Ehrenberg) (14—23), and Cannartidium sp. (14 — 
25), all from Mioc. of Md. 

Barbados: GSL, QJ 47: 197, 1891. Martin, G. C., Radio- 
lana: Md G S, Mioc.: 447-459, il, 1904. Ruedemann, R., 
i? V c! Clan Plankton and radiolarian chert of New York: 
WII St B 327: 45-71. il. 1942. Ruedemann, R., and 

n ".’tor '' Eastern New York Ordovician cherts: GSA, 

£ 47: 1535-1586, il, 1936. Rust, R. D., Radiolaria from 
£ierre formation of northwestern Manitoba: CGS, Contr 
Micropal 4: 101-111, 1892. Smith, W. D., Radiolarian 
chert in Oregon: AJS, 42: 299-300; 504, 1916. Tyrell, J. B. 

raminifera and Radiolaria from Cretaceous of Manitoba. 

K Soc Can, Tr 8: 111-115, 1890. 



CHAPTER III 

PHYLUM PORIFERA 1 


Multicellular animals, chiefly marine; body vase¬ 
like and fleshy with internal supporting skeleton or 
detached skeletal elements (spicules); fleshy wall 
penetrated by a complex series of canals through 
which water circulates from exterior to central 
cavity ( cloaca, paragasler), whence it escapes 
through openings ( osculi ) on upper or outer surface; 
benthonic, sessile with basal attachment, and living 
at both shallow and bathyal depths. 

Most modern sponges secrete a skeleton of horny 
fibers, which is frequently reinforced by siliceous or 
calcareous spicules of various forms (16, 17). Sili¬ 
ceous spicules have a tiny axial canal; calcareous ones 
are solid. In many extinct sponges these spicules 
were the most prominent hard parts and frequently 
became thickened and united to form a solid trellis 
or framework which retained the form of the sponge 
on fossilization. In some sponges this framework is 
regularly reticulated, in others it consists of very 


1 Bassler, R. S. p A new early Ordovician sponge fauna: 
Wash Ac Sc, J 17: 390-394, 1927; The Nevada Ordovician 
(Pogonip) sponge fauna: USNM, Pr 91: 91-102, pi 19-24, 
1941. Beecher, C. E., Brachiospongidae: Peabody Mus 
(Yale), Mem 2 (1): 1-28, il, 1889. Caster, K. E., Siliceous 
sponges from Mississippian and Devonian strata of the 
Penn-York embayment; JP 13: 1-20, 1939. Clarke, J. M., 
A sphinctozoan Calcisponge from the Upper Carboniferous 
of eastern Nebraska: Am G 20: 387-392, 1897; Devonian 
glass sponges: N Y St Mus, B 196: 177-198, il. 1918; The 
great glass-sponge colonies of the Devonian: JG 28: 
26-37, 1920. Dawson, J. W., Fossil sponges from the 
Quebec group: R Soc Can, Pr Tr (2) 2 (4): 91-121, 1896. 
Duncan, P. M., Spheroidal lithistid Spongida from Silu¬ 
rian of New Brunswick: An May N H (5) 4: 84-91, 1879. 
Eller, E. R., Upper Devonian sponge collection acquired 
by the Carnegie Museum (Abal): GSA, Pr 1934: 364, 1935; 
Upper Devonian sponges [New York and Pennsylvania): 
Science (ns) 84: 41. 1936. Fenton, C. L. and M. A., Boring 
sponges in the Devonian of Iowa: Am Mid Nat 13: 44-54, 
1932; Cliona from Cretaceous of New Jersey: Idem: 54-62, 
1932. Glrty, G. H., Sponges of Lower Helderberg group 
of New York: N Y St Mus, An Rp 48 (2): 259-322. il; N Y 
St C. An Rp 14: 259-322, il, 1897; Carboniferous fossils: 
USNM, Pr 34: 281-303. 1908. Hall, J., and Clarke, J. M., 
Dictyospongiae: N Y St Mus, Mem 2: 1-350. il. 1898. 
Head, W. R., Catalogue of recognized Paleozoic sponges 
of North America, p 1-11, Chicago. 1895. Hinde, G. J., 
Wtndia.- An Mag N H (5) 19: 67-79, 1887; Sponges from 
Quebeo group and Utica slate: Can Rec Sc 3: 59-68, 1888; 
Archaeocyathus Billings: GSL, QJ 45: 125-148. 1889; 
British fossil sponges: Palaeontogr Soc, 1887-1893; Recep- 
taculidae: AJS 29: 69. 1885. Holl, H. B., Fossil sponges: 

309_315 - 343-352, 1872; Cin QJ Sc 1: 65-80. 
*874. Howell, B. F., Two new sponges from Silurian of 
Tennessee. Wag Free Inst Sc, B 12: 31-35. 1937; ”ZiUelclla 
ea ruins” from Ordovician of Vermont: Idem, B 13: 31-35 
1938. Howell, B. F., and Landea, R. W., Monactinellid 
sponges from Ordovician of Wisconsin: JP 10: 53-59, 1936. 
Howell, B. F., and Van Houten, F. B., A new sponge from 
the Cambrian of Wyoming: Wag Free Inst Sc, B 16: 1-8, 
1940. James, J. F., Sponges: recent and fossil: Am Nat 29: 


irregular branching spicules, and in still others it is 
apparently a felted mass of spicules. Some forms 
(o.g. Dictyospongia) apparently were delicate nets of 
siliceous fibers, judging from the shape and surface 
impression of the shale and sandstone internal fill¬ 
ings. Sponges usually are poorly preserved, difficult 
to determine accurately, and of little value as index 
fossils. The following classification is now in general 
use: 

Class Silicispongiae 
Order Monactinellida 
Order Tetractinellida 
Order Lithistida 
Order Hexactinellida 

Class Calcispongiae 

Class Pleospongia (Archaeocyathids) 

Incertae sedis 

536-545, 1895. King, R. H., Pennsylvanian sponge fauna 
from Texas: U Tex B 3201: 75-85, 1932; Pennsylvanian 
sponges of north-central Texas: JP 12: 498-504, 1938. 
Merrill, J. A., Fossil sponges in Lower Cretaceous of Texas: 
MCZ (Harvard). B 28: 1-26, 1895. O’Connell, M., The 
Schranunen collection (foreign) of Cretaceous Silicispongiae 
in the American Museum of Natural History: AMNH, 
B 41: 1-261, 1919. Okulitch, V. J., Cyathospongia; a new 
class of Porifera to include the Archacocyathinac: R Soc 
Can, Tr 29 (4): 75-106. 1935: Changes in nomenclature of 
Archaeocyathi: JP 11: 251-252, 1937; GSA , Pr 1936: 358, 
1937; Type Pleospongia from eastern Canada: R Soc Can, 
Tr 34: 75-87, il, 1940. Rauff, H., Palaeospongiologic. Palae- 
ontoor. 40: 1-346, 1893; 41: 223-272, 1895. Raymond, P. E., 
Sponges of Chazy formation: VlG S, Rp 3: 151-161, 1902; 
Systematic position of Archaeocyathinae: MCZ (Harvard), 
B 55: 172-177, 1931. Raymond, P. E., and Okulitch, V. J., 
Chazyan sponges: Idem, B 86: 197-214, il, 1940. Tay¬ 
lor, T. G., Archaeocyathinae: R Soc S Australia, Mem 2 
(2): 1-188, il. 1910. Thomas, A. O., Paleozoic glass sponges 
from Iowa: Ja Ac Sc, Pr 29: 85-90, 1924?; A fossil burrow¬ 
ing sponge from Iowa Devonian: la Univ Lab N H, B 6: 
165-166, 1911. Ulrich, E. O., Lower Silurian (Ordovician] 
sponges: Am G 3: 233-248, 1889; American Paleozoic 
sponges: JUG S 8: 209-241, il. 1890; Sponges of the Devo¬ 
nian and Carboniferous systems: Idem: 243-251, il, 1890. 
Ulrich, E. O., and Everett, O., Lower Silurian (Ordovi 
cian] sponges: Idem: 253—282, il, 1890. Walcott, C. D., 
Middle Cambrian Spongiae: SMC 67: 261-364, il, 1920. 
Weller, J. M., Siliceous sponges of Pennsylvanian age from 
Illinois and Indiana: JP 4: 233-251, il, 1930. Wells, J- W.. 
A new Calcisponge from Buda limestone of Central Texas: 
JP 8: 167-168, 1934. Winchell, N. H., and Schuchert, C., 
Sponges from Lower Silurian (Ordovician) of Minnesota. 
Minn G S 3 (1): 55-95, il, 1895. 

This reference list is long because no general work o 
recent date monographs the phylum. While the hat ° vl ^ 
ously leaves the impression that fossil sponges are numcr 
ous, the reverse is really the case; yet, because fossil spong 
are not uncommon, adequate reference materia i 
sidered justifiable. 


49 








toliw 











ZITTELELLA 


51 


CLASS SELICISPONGIAE 

Order Monactinellida. Skeleton of anastomosing 
spongin fibers incasing many uniaxial siliceous spic¬ 
ules, which may be straight or curved, smooth or 
prickly, and sharpened or truncated and which 
always have an axial canal; group includes fresh¬ 
water sponges and most existing marine forms. 
Camb.-Recent. 

LEPTOMITUS Walcott 1886 
(= tuponia Walcott 1920) 

(*L. zilteli). Elongate, cylindrical sponge, with skele¬ 
ton formed of vertical spicules, with transverse 
extensions dividing the space between them, possi¬ 
bly in all species; entire sponge flexible. Camb. 

*L. zitteli Walcott. L. Camb.: Vt. (Parker), Pa. 
(Kinzers). 

L. lineatus Walcott (15—1, 2). M. Camb.: B. C. 
(Burgess). 

CHOIA Walcott 1920 

(*C. carteri). Free, covered by numerous spicules, 
many of which extend beyond margin of the slightly 
concave disk. Camb. (Que., B. C.; Utah; Wales). 

*C. carteri Walcott (15—7). Diameter of subcir¬ 
cular disk 10 to 20 mm; larger spicules extend 15 to 
20 mm beyond margin. M. Camb. (Burgess): B. C. 

PETROSITES Howell and Landes 1936 

(*P. kumilis). “Form genus,” including simple, 
smooth, straight or gently curved, diactinal siliceous 
sponge spicules; axial canal terminates within spic¬ 
ule. L. Ord. (An unnamed species has also been 
reported by Weller (1930) from the L. Penn, of 
southern Indiana and Illinois.) 

*P. humilis H and L (15—3). L. Ord.: Wis. 

Order Tetractinellida. Skeleton composed of 
tetraxial spicules which usually are detached or 
bound by spongin, but which may also form rather 
rigid masses; detached spicules rare. Ord.-Recent. 

ARCHAEOSCYPHIA Hinde 1889 
(*Petraia minganensis Billings). Vaselike or cylindri- 
cal, apparently free; outer surface with strongly 
marked annular projections; like Archeocyathus, but 
lacking inner wall. Ord. (Newf.; Que.) 

*A. minganensis (Billings) (15 —5, 6). Large, with 
nodose exterior; inner space large; septa numerous. 
Ord.: Newf.; Mingan Islands, Que. (Romaine). 


NEYADOOOELIA Bossier 1927 
(*A. wistae). Simple, erect, obeonieal, pedunculate 
sponges pierced throughout their length by a wide 
cloaca and marked on their outer surface l>v trails- 
verse ridges or rows of nodes. Ord. 

*N. wistae Bassler (15 - lb. 17). Sponge elongate 
cylindrical with surface marked by undulating, 
transverse parallel ridges and exhibiting pores about 
0.35 mm wide opening in longitudinal rows; interior 
pierced by a cloaca one-third width of sponge. 
Chazyan: Nev. (U. Pogonip). 

LISSOCOKLIA Bassler 1927 
(*L. ramosa). Sponge consisting of smooth, cylindri¬ 
cal, hollow stems, branching at irregular intervals; 
surface minutely porous; cloaca narrow but extend¬ 
ing full length of sponge. Ord. 

*L. ramosa Bassler (15—13). Sponge body of 
smooth, cylindrical, hollow, branching stems, with 
surface showing minute rounded pores penetrating 
spicular tissue and interior formed of a narrow 
cloaca extending its full length. Chazyan: Nev. (U. 
Pogonip). 

Order Lithistida. Skeleton thick-walled; usually 
with complicated canal system; spicules irregular 
monaxons or tetraxons united to form a rigid skele¬ 
ton capable of preservation in fossil state; most 
abundant of all fossil sponges. Camb.-Recent. 

EOS PONG IA Billings 1861 

( *E . roemeri). Solitary, pyriform or club-shaped 
sponges with a shallow dorsal depression; sponge 
traversed by approximately vertical tubes which are 
irregularly arranged, and not separated by radial 
structures. Ord. 

*E. roemeri Billings (15—4). Chazyan: Mingan 
Islands, Que. (Mingan). 

ZITTELELLA Ulrich and Everett 1890 

(*Z. typicalis). Simple, pedunculate, attached sponge, 
varying in shape from depressed obeonieal, turbinate 
or subspherical to subcylindrical, rarely lobate; 
upper surface with shallow central depression into 
which open numerous thin-walled vertical tubes that 
extend through to base of sponge; canal system con¬ 
sisting principally of a series of radiating canals 
which are closely arranged in vertical series, sepa¬ 
rated by spicular material from 1 to 3 times width of 
canals; canal arrangement gives sponge appearance 
of being divided by vertical fissures; differs from 


PLATE 15 

(Figures are zl unless otherwise indicated.) 

I* (SMC 67). Complete specimen (xl.5), and portion enlarged (x2). 3. Petrosites bumills [JP 10 ). A typical spicule 

(«220). 4. Eoapongta roemeri (GSA, 8P II). 5. 6. Archaeoacyphla minganensis [CGS. Pal Foe 1). A nearly complete specimen, and a small 
portion of the wall aomewhat enlarged. 7. Chela carteri (.2) [8MC 67). 8. ». Zltlelella Tartan. [Wag Free Inst Sc. B 13). Top view and 
longitudinal aection. 10-12. Hudseno^ongU eyclo*oma (MCZ. B 86). Spicules (zl. .10) and exterior. 13. Lla^ceelU ramo- [Photograph 
lurniahed by R. 8. Baaaler). 14. IB. A*yloa»ongta praemoraa [Roemer: Sil Fauna W TennJ. Top and side views. 1«, 17. Neradocoella wistae 
[Photograph furnished by R. 8. Bassler). Exterior, and portion of surface enlarged (*6). 18. P-l.eom.non crater- [Roemer: 8.1 Fauna 
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Eospongia in possessing the conspicuous vertical 
radial structures just described. Ord. (Que.; Ill., 
Tenn.). 

Z. varians (Billings) (15—8, 9). Dorsal depression 
conical, deep, reaching almost to bottom of individ¬ 
ual; upper surface symmetrical, regularly curved; 
central depression occupies nearly one-third entire 
diameter; numerous regularly placed radial struc¬ 
tures, between which are canals extending upward 
and outward; sponge also pierced by numerous trans¬ 
verse openings, so that each partition is really a sort 
of lattice. Chazyan: Mingan Islands, Que. (Mingan); 
Vt. 

HUDSONOSPONGIA Raymond and Okulitch 1940 

(*H. cyclostoma). Unbranched, pyriform or obconical 
sponges, sometimes depressed; other features illus¬ 
trated by genotype. L. Ord. (eastern N. America). 

*H. cyclostoma Raymond and Okulitch (15 —10- 
12). Symmetrically pyriform with small shallow dor¬ 
sal depression; internal structure shows numerous 
nearly vertical canals in axial region and other 
smaller ones which radiate upward and outward 
from these to surface; spaces between canals filled by 
a spicular mesh work; spicules tetracladine; super¬ 
ficially differs from Eospongia roemeri in having 
greatest diameter near top and in being much smaller 
and more nearly obconical, but fundamentally the 
arrangement of canals is entirely different. Chazyan: 
Tenn. (Lenoir). 

ASTYLOSPONGIA Roemer 1860 

(*Siphonia praemorsa Goldfuss). Free, spherical, 
with shallow dorsal depression; base evenly rounded; 
surface furrowed by large canals and pitted with 
pores which terminate many fine radial canals; 
spicules tetraxial and branching, with their nodes 
enlarged into knots. Ord.?, Sil. (Ont.; Ind., Ill., Ky., 
Tenn.). 

*A. praemorsa (Roemer) (15—14, 15). Niagaran: 
Ind., Tenn. 

PALAEOMANON Roemer 1860 

(*Siphonia crater a). Like Astylospongia, but bowl¬ 
shaped, with shallower and wider cloacal depression; 
surficial furrows usually not deep; entire surface 
covered with pores. Sil. 

*P. cratera (Roemeri (15 —18). Niagaran: Tenn. 


HINDI A Duncan 1S79 

(*H. fibrosa). Free, spheroidal; spicules form a series 
of bifurcating, straight canals radiating from center 
and opening at surface. Ord.-Dev. (Eastern Canada; 
N. Y., N. J., Va., Ky., Tenn., Wis., Ill., Minn., Ia.; 
England; Gotland; Germany; Russia). 

*H. fibrosa Duncan (16 — 1). Spheroidal, about 
25 mm in diameter; surface covered with very small, 
irregular polygonal openings. Ord.: Anticosti. Sil. 
and early Dev.: Many localities in eastern Canada 
and U. S. A. 

H. parva Ulrich (16—2-4). Smaller than pre¬ 
ceding; radiating canals not over 0.27 mm in diame¬ 
ter, somewhat smaller than in preceding. Ord.: 
Black River of Wis., Minn.; Trenton of X. J., Va., 
Ky., Tenn.; Maquoketa of Ia. 

Order Hexactinellida. Skeleton composed of 
detached or fused siliceous hexaxial spicules, which 
may be united into a rigid framework by secondary 
silica but never by spongin; many fossil species fall 
in this order. Camb.-Recent. 

PROTOS PONG IA Salter 1864 

(*P. fenestrata) . Sponge globular with slender root 
tuft; osculum at summit; spicules forming a reticu¬ 
late meshwork. L. and M. Camb. (Newf.; N. B., 
Que.; N. Y., Ga., Ala., Idaho, Utah; B. C.; Wales; 
Sweden; China). 

*P. fenestrata Salter (16—6). Same range and 
distribution as given for genus, except absence in 
Georgia and Idaho. 

KIWETINOKIA Walcott 1920 

(*K. utahensis). Sponge probably sacklikc and 
anchored to mud by long spicules; preserved as 
tangled mass of long slender rods and cruciform and 
triradiate spicules. M. Camb. (Que.?; Idaho, Utah). 

*K. utahensis Walcott (16—11). M. Camb.: Utah 
(Marjum, Ophir, Ute). 

VAUXIA Walcott 1920 

(*V. gracilenta). Elongate, cylindrical, single or 
branching, crateriform and frondose, thin-walled 
sponges; skeleton of spicules (tetraxons) bearing two 
main rays which combine to form strong vertical 
sides of irregular roughly outlined quadrangles with 
interspaces more or less filled in with minute spic- 


PLATE 16 

[Spicules are xl5 and other figures xl, and after Weller [JP 4] unless otherwise indicated.] 

1-4. HLndU spp. i. H. fibrosa [Girty after Rauff; N Y8t Mus, An Rp 48 (2)1. Much enlarged spicules. 2-4. H. parva [Minn GS3 (1)J. 
ransverse and tangential sections much enlarged, and three complete specimens. 5. TltusvillU drakei [JP 13]. (1) Part of colony ehow- 
n* branches and individual cups; (2) holotype slab; (3) longitudinal composite section through parte of a skeleton (x0.25). 6- Proto- 
fifiongU fenestrata [8MC 67]. Spicules (*3). 7. 8. Vauxla gracilenta [8MC 67]. Nearly complete specimen (x2). and enlarged portion (x6) 
or a larger specimen. 9, 10. Aateractlnella audax. A large spicule and a small fleeh spicule. 11. Klwetlnokim utahensis (SMC 07]. Spicules 

®ros (SMC 67]. Nearly complete specimen, and spicules (x6). 14. Rhakistella alba. 15. Prismodictya telum 
IN Y 8t Mus, M 2]. 16. Hyatostellla dlabola. 17, 18. Thollasterella? trunca. 19. Hydnoeeras tuberosum (x0.5) (N V St Mas. M 2J. 
°®®dKes spp. 20, 22. G. carbonartus. 21, 26. G. patens. 22. G.T deflect eras. 24, 25. G.7 blfurcmtus. 27. Prismodictya prism at lea 
k Y 8t ** 21* 28-30. Renlera spp. 28. R. slllqua. 29. R. phaseola. 30. R. area. 31. ElfTella globoaa [SMC 67]. Flattened specimen 

■howing oaoulum at top (x3). 32-35. Hexactinellida dellcatula. 36. DietyospongJa seeptrum (x0.3) IN Y St Mus, M 2]. *7, 88- Multivas- 
**“•*■• OY **oa [Wag Free Inst 8c, B 15]. Top and side views (x0.6). 
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ules of various outlines; third ray slender, extending 
across between vertical lines to form a straight or 
slightly curved transverse boundary of meshes; 
axial ray extends inward. M. Camb. 

*V. gradients Walcott (16—7, 8). Burgess: 13. C. 

EIFFELIA Walcott 1920 

(*E. globosa). Spheroidal or irregularly globular, 
with six-rayed spicules forming a close irregular 
mesh; stellate hexaxons with rays in one plane and 
a vertical ray; differs from Astraeospongia in being 
formed of a relatively thin layer of spicules, more or 
less regularly arranged in an outer layer, rather 
than an almost solid inner skeleton. M. Camb. 

*E. globosa Walcott (16—31). Burgess: B. C. 

CHANCELLORIA Walcott 1920 

(*C. eros). Elongate, tubular or finger-shaped, or 
broad and frondose; large spicules umbrella-shaped, 
with 4 to 9 principal horizontal rays and a central 
disk or vertical axis with an inner axial ray and 
possibly an outer ray; also marginal spicules with 2 
or 3 slender rays. M. and U. Camb. (Mo.; B. C.). 

*C. eros Walcott (16—12, 13). Burgess: B. C. 

C. aurora Lochman. U. Camb.: Mo. (Bonne- 
terre). 

MULTIVASCULATUS 
Howell and Van Houten 1940 

( *M. ovatus). Apparently colonial siliceous sponge 
with thin incrusting layer, from which rose many 
vaselike branches, each with a single osculum; 
skeletons of branches composed of hexaxons, curved 
rods with papillose surface and five very much small¬ 
er rays at one end, and straight rods; few, if any, 
spicules in basal layer. Camb. 

*M. ovatus H and V (16—37, 38). U. Camb.: 
Wyo. (Gallatin). 

DICTYOSPONGIA Hall and Clarke 1898 

(*Dictyophyton sceptrum Hall). Subcylindrical, very 
gradually expanding; smooth, without ornamenta¬ 
tion except the reticulated meshwork of spicular 
threads; prism faces sometimes very obscurely 
developed toward summit; fossils occur chiefly as 
internal fillings and impressions. Dev. (characteristic 
of the Chemung; also occurs in upper Portage)- 
Miss. (N. Y., Ia.?). 

*D. sceptrum (Hall) (16—36). Elongate, usually 


abnormally compressed; surface covered with 
coarse, transverse, spicular bands 10 to 15 mm apart 
and crossed by less conspicuous vertical bands about 
5 mm apart. Chemung: X. Y. 

PRISMODICTYA Hall and Clarke 1898 
(*Dietyophylon tel it m Hall). Elongate, usually slen¬ 
der, gradually expanding from acute base; surface 
sharply prismatic, with eight, faces reticulated by 
spicular threads and rarely ornamented with incon¬ 
spicuous nodes; occurs as internal fillings and impres¬ 
sions. Dev. (characteristic of Chemung; also occurs 
in upper Portage)-Miss. (X. V., Pa.). 

*P. telum (Hall) (16—15). Chemung: N. Y. 

P. prismatica (Hall) (16—27). Chemung: N. Y., 
Pa. 

HYDNOCERAS Conrad 1842 
( *H. tuberosum). Obconieal, more or less rapidly 
expanding from acute base; surface at first smooth 
except for reticulated spicular threads, but soon 
developing eight prism faces and prominent nodes 
in horizontal and vertical rows; nodes usually lie at 
intersection of adjoining prism faces and are con¬ 
nected in vertical rows by short prominent lamellae; 
occur as internal fillings and impressions. Dev. 
(characteristic of Chemung; also in Portage)- 
Miss. (Waverly] (N. Y., Pa.). 

*H. tuberosum Conrad (16 —19). Chemung: N. Y. 

TITUSVILLIA Caster 1939 
(*T. drakei). Branching colony with individual 
branches composed of cuplike nodes (each cup corre¬ 
sponds to an individual sponge); nodes connected by 
a central cloaca, and variously oriented; branches 
leave main zigzag axis at about 120° intervals; sur¬ 
face of external mold reticulate. Miss. (Penn-York 
embayment of eastern U.S.A.) (closely related 
antecedent genera occur in the Upper Devonian of 
the same region). 

*T. drakei Caster (16 —5). Cussewago: Pa. 
(Tidioute). 

RHAKISTELLA Weller 1930 
(*R. alba). Isolated hexactinellid symmetrical spic¬ 
ules characterized by small, equal-sized and equal¬ 
spaced spines; one or more of the six primary rays 
may bifurcate sharply. L. Penn. 

*R. alba Weller (16—14).L. Penn.: Ill. 


PLATE 17 

(Figures are xl and after Walcott [USGS, B 30J unless otherwise indicated.) 

1-3. CamarocladU dlchotoma (III G 8 8). Several fragments, and enlarged longitudinal and transverse sections (x9). 4. 5. HelerocoeH* 
beedel (USNM, Pr 341. Longitudinal section (x3) and exterior. 6, 7. Archeocyathus altantlcus. Longitudinal and transverse sections (x4) 
and outlines. 8, 9. ArablyaJphonella proaaevi (Am G 20). Longitudinal section and exterior. JO, 11. Meandrostla kanaaaenei a. Exterior 
(U Tex B 3201); transverse section of a smaller specimen <x2) [USNM. Pr 34). 12, 13. GIrtycoelia typlca [U Tex B 3201). Exterior 
and longitudinal section. 14, 18. Archeocyathua renaaelaerfeua. Nearly complete specimen (x3) and highly magnified portion 1 °*_ ft W * 
13, 17. Aalraeoapongla meniscus [Roemer: Sil Fauna W Tenn). Top and side views. 18. Clfonollthes hackberryenala (Am Mid a . j. 
Sponge boring on brachiopod shell. 19. EUunophyllnm whiftneyt. Transverse section (xl, x4). 20. Cllonoldea thomael (Am Mi /* 

Sponge boring in Atrypa. 21. Nldulltea pyriform la (Photograph furnished by R. S. Bassler). 22, 23. Cambrocyatlius profun us. A)n & 1 
tudinal section, and partial transverse section considerably enlarged. 24, 26. Receptaeulltea occidental!# (CGS, Pal Fo " *• 4 1 , . . 
top views of a fragment. 28. Receptacutltea owenl (x0.6) (Minn G 8 3 (1)1. 27, 28. lachadltea Kowenaie [Minn G S 3 (Dl- op an s 
views. 
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PHYLUM PORI PER \ 


ISOLATED SILICEOUS SPICULES 

J. M. Weller (1930) has reported an interesting 
fauna of siliceous sponge spicules from the Lower 
Pennsylvanian of southern Indiana and Illinois. 
These isolated spicules are representative of what 
may be expected at other horizons in future investi¬ 
gations; hence the more typical ones are listed and 
illustrated here, but it is not considered necessary 
to characterize the genera. Unless otherwise indi¬ 
cated, the species is Weller’s. 

Monactinellida: 

Reniera area (16—30). Ind. R. siliqua (16—28). 
Ill. R. phaseola (16—29). Ill. 

Tetractinellida: 

Geodites pateus (16—21, 26). Ind. G. carbonarius 
(Ulrich) (16—20, 22). Ill. G.? deflecterus (16—23). 
Ind. G.? bifurcatus (16—24, 25). Ind. 

Hexactinellida: 

Hyalostellia diabola (16 —16). Ill. Hexactinellida 
delicatula (Ulrich) (16—32-35). III. 

Heteractinellida: 

Asteractinella audax (16—9, 10). Ind. Tholias- 
terella? trunca (16—17, 18). Ind. 


CLASS CALCISPONGIAE 

Skeleton composed of one-, three-, or four-rayed 
calcareous spicules which are readily soluble; 
individual spicules not commonly preserved as fos¬ 
sils; usual fossils are those forms in which the spic¬ 
ules are fused together to form a rigid skeleton. 
Camb.-Recent. 


CAMAROCLADIA Ulrich and Everett 1889 


(*C. dicholoma). Ramose, consisting of small, sub- 
cylindrical branching stems; interior with compara¬ 
tively large, but short subcylindrical canals or cavi¬ 
ties, which wind about in an irregular manner before 
opening at surface of branches; canals separated by 
cribrose, spiculate walls; three-rayed spicules in 
canals. Camb., Ord. 

*C. dichotoma Ulrich and Everett (17— 1 - 3 ) M 
Ord.: Ill. (Platteville). 


C. rugosa Ulrich. Branches range in width from l 
to over 12 mm; distance between bifurcations greath 
variable; within each branch is a subcylindrical roc 
with constrictions 3 to 6 mm apart, surrounded by a 
series of septalike partitions (usually 2 per annula- 
tion). M. Ord. (Black River): Pa., Ky., Minn. 


HETEROCOELIA Girty 1908 

(*H. beedci). Stemlike, consisting of a row of small 
rather distinctly separated spherical cells- some^ 
times branching; through each stem is a’central 
cloaca, continuing from cell to cell and perforate- 
cell walls distinct, perforated by large spoutlike 
ostia. Penn. 


*H, beedei Girty (= Amblysiphonella prosseri 

Beede [part)) (17—i, 5). Penn.: Kan. (Allen). Tex 
(Graford, Gaptank). 

AMBLYSIPHONELLA Steinraann 1882 

(*A. prosseri Clarke). Skeleton a series of sub- 
spherical cells in a straight or curved stem; surface 
with dermal pores but without ostia — the reverse 
of Heterocoelicr, a prominent cylindrical cloaca con¬ 
tinuous from chamber to chamber, walls perforate; 
internal structure vesiculose. Penn. 

*A. prosseri Clarke (17—8, 9). U. Penn.: Neb. 
(Wabaunsee). 

GIRTYCOELIA King 1932 

( * G ■ typica). Overlapping spheres arranged to form 
more or less contorted, occasionally branching stems; 
segments perforate; externally somewhat like 
Amblysiphonella, but internally quite different. 

Penn. 

*G. typica King (17 -12, 13). Penn.: Tex. 
(Graford). 

MAEANDROSTIA Girty 1908 

( *AI. kansasensis) . Stemlike, contorted and branch¬ 
ing large continuous cloaca; walls thick, structure¬ 
less; imperforate except for vermiform chambers 
which open to surface or communicate with each 
other and the cloaca. Penn. 

*M. kansasensis Girty (17—10, 11). Penn.: 
Kan. (Allen), Tex. (Graford). 

CLASS PLEOSPONGIA 

(CYATHOSPONGIA Okulitch; Archaeocyathids of 
authors, Archaeoscyphia excepted). 

Conical to cylindrical, with double wall inclosing 
central axial cavity; walls perforate, with space 
between septate; attached by base. Camb. 

ARCHEOCYATHUS Billings 1861 
(= archaeocyathus Roemer 1880; 
spirocyathus Hinde 1889) 

(*A. atlanticus). Skeleton simple, elongate, cylindro- 
conical, concentrically corrugated; cup deep; outer 
wall porous; septa of irregular sclerites, forming 
porous structure, bounded by inner wall of similar 
character; axial cavity without structure. L. Camb. 
(worldwide distribution). 

*A. atlanticus Billings (17 — 6, 7). Tapering cylin- 
rical; outer wall fairly thick, perforated in places; 
inner wall very irregular in thickness, and pene¬ 
trated by a few large canals; intervallum filled with 
irregular skeletal tissue, which separates winding 
and irregularly contracting and expanding canals; 
canals anastomose, extending from outside inward; 
no septa. L. Camb.: Labrador (Forteau); Vt. 

A. rensselaericus (Walcott) (17—14, 15). Small, 
smooth, cylindro-conical; inner wall well marked; 
^epta few and widely spaced. L. Camb.: Vt.?, N. Y., 
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ETHMOPHYLLUM Meek 1868 

(*E. whitneyi). Inner wall pierced by round canals 
directed upward and inward, appearing in transverse 
section as a double row of transected vesicles; well- 
defined vesicular zone at inner wall into which 
regular septa merge; septa straight. L. Camb. 

*E. whitneyi Meek (17—19). Subcylindrical; 
outer wall regularly porous; septa regular, merging 
into double row of vesicles on inner side. L. Camb.: 
Nev. 

CAMBROCYATHUS Okulitch 1937 
(*Archeocyathus -profundus Billings). Horn-shaped 
Pleospongia with simple radial parieties always 
connected by numerous synapticulae; simple inner 
wall; annulated outer wall. L. Camb. (N. America). 

*C. profundus (Billings) (17—22, 23). Outer and 
inner walls interconnected by over 150 septa, about 
2 per mm; central cavity very deep; width of inter¬ 
vallum averaging 4 mm; width of inner cavity near 
top, over 30 mm; outer wall transversely annulated, 
with annulations 4 to 5 mm high and 5 to 7 mm 
apart, and longitudinally striated; both walls per¬ 
forate; parieties or septa thin, straight, going directly 
from wall to wall, and bearing tiny pores. L. Camb.: 
Labrador. 

SPONGE BORINGS 
CLIONOLITHES Clarke 1908 

(*C. rudicans). “Form genus,” including borings, 
presumably by monactinellid sponges, which appear 
as tubes excavated in fossil brachiopod and mollusk 
shells and other organisms; tubes may radiate from 
a center or centers and branch or anastomose, and 
are rarely over 0.5 mm in diameter. Dev. (probably 
not restricted to this period). 

C. hackberryensis (Thomas) (17—18). Hack- 
berry: la. 

CLIONOIDES Fenton and Fenton 1932 

(*C. thomasi). “Form genus,” differing from Cliono- 
lithes in that tubes never radiate, though they 
branch. Dev. (probably not restricted to this 
period). 

*C. thomasi Fenton and Fenton (17—20). Cedar 
Valley: la. 

INCERTAE SEDIS 

Spongelike fossils representing extinct organisms 
which are believed to belong to the Porifera, but 
which cannot be placed in any recognized classes; 
uncertain taxonomic position, however, in no way 
detracts from their value as index fossils. 

ASTRAEOSPONGIA Roemer 1860 
( *Blumenbaehium. meniscus ). Thick-walled, bowl¬ 
shaped; upper surface concave, lower convex with¬ 
out traces of attachment; skeletal structure a felted 
mass of large, eighWayed spicules, six rays of which 
are disposed in the same plane while the remaining 
two, projecting at right angles to the plane, are 
reduced to buttonlike prominences. Sil. 


*A. meniscus (Roomer) (17—16, 17). Niagaran: 
Ky. (Louisville), Tenn. (Brownsport). 


RECEPTAC ELITES 


Blainvillc 



(*/?. neptuni). Globular to platter-shaped bodies 
containing a central cavity whose calcareous wall is 
composed of five-rayed spicules so arranged as to 
form rectangular cells between; usually only basal 
part of structure preserved, the complete form 
having been originally bowl-shaped or vaselike with 
contracted top; spicules with their extremities 
expanded and more or less flattened to form two 
surfaces of wall; arrangement of these extremities is 
in curved radiating lines, the lines crossing as in the 
engine-turned ornamentation of a watch. Ord.-Dev. 
[possibly younger] (Greenland; Arctic America; 
eastern Canada; widespread throughout IT. 8. A., 
especially in M. and U. Ordovician strata). 

R. occidentalis Salter (17—24, 25). Skeleton form¬ 
ing flattened, saucerlike expansion; diameter as 
much as 20 cm (8 in.); thickness 4 mm at center and 
12 mm at margin; shafts of cylindrical spicules 
about 1 mm thick. Black River: Arctic America; 
Que.; N. J., Pa., Md., Ky. 

R. oweni Hall (17—26). Broad, ranging in diame¬ 
ter from a few centimeters to over half a meter 
(2 ft); consisting of a flat circular disk with small 
funnel-shaped depression above, corresponding to 
the narrow projecting base of attachment on under 
side; cell rows curving strongly as they radiate from 
center; cell apertures quadrangular at surface, 
becoming circular and decreasing in diameter toward 
center. Black River, Trenton: Arctic America; Que., 
Man.; Ind., Wis., Ill., and la., where it is the charac¬ 
teristic “Sunflower coral” in the Galena dolomite, 
Minn, to Mo.; a large variety of this species charac¬ 
terizes the Richmond, as in the Bighorn of Wyo. 


ISCHADITES Lonsdale 1839 
(*Telrcigonis murchisoni Eichwald). Differs from 
Receptaculites in having conical or ovate skeleton, 
with a small terminal aperture which usually is 
collapsed, and in lacking an inner layer. Ord.-Dev. 
(characteristic of M. Ord. in eastern Canada and 
throughout U. S. A.). 

I. iowensis (Owen) (17 —27, 28). Base concave; 
upper surface flatly dome-shaped or slightly 
depressed with an opening into the hollow cavity; 
small rhomboidal cells opening on surface in curved 
rows, intersecting at arches. Trenton: Wis., Ill., 
Minn., Ia. (Prosser), Mo.; Man. 

NIDULITES Salter 1851 
( *N.favus ). Generic characters well shown in species 
following. Ord. (eastern N. America; England). 

N. pyriformis Bassler (17 —21). Pyriform peduncu¬ 
late bodies with an outer covering of hexagonal cup- 
like plates, each of which is deeply concave and 
marked off at surface by a sharp wall; interior hollow 
and frequently filled with crystalline calcite. Cham- 
bersburg: Pa., Md., Va. 



CHAPTER IV 


PHYLUM COELENTERATA 


This phylum includes a large and varied group of 
living and extinct organisms which, throughout their 
long history that reaches back to the beginning of 
the Paleozoic, have lived in aquatic habitats, mainly 
as sessile benthos. Most groups have been marine, 
though a few now are adapted to fresh water and 
there may also have been similar adaptation at 
times during the past. The phylum includes both 
solitary and colonial organisms {polyps), with the 
latter much the more common. These colonial or¬ 
ganisms occupy small cups which are in communica¬ 
tion with each other and are bound together inti¬ 
mately into a great variety of exoskeletons. Most 
exoskeletons are calcareous (stromatoporoids, stony 
corals), but some are chitinous (graptolites, some 
corals and hydroids). There is an excellent fossil 
record of the phylum, and many of the species are 
important index fossils. The Coelenterata may 
be divided into six classes: 

Class Hydrozoa. Hydroids and medusae. 

Class Stromatoporoidea. Extinct organisms, pos¬ 
sibly related to Hydrozoa; may also be ancient 
sponges. 

Class Graptozoa. The extinct graptolites. 

Class Scyphozoa. Jellyfish, which are known from 
Cambrian to Recent but are useless as index 
fossils, except for the Conularida. 

Class Anthozoa. Corals. 

Class Ctenophora. Comb-jellies, unknown as 
fossils. 

CLASS HYDROZOA 1 

This class has three divisions: (1) the modern 
hydroids, which are delicate mosslike animals, 


mostly growing in branching clusters or colonies 
having a common stem or a common base composed 
of chitinous material; colony rarely fossilized; (2) the 
Hydrocorallinae, which secrete a dense, massive, 
calcareous exoskeleton; and (3) the Siphonophora, 
pelagic hydrozoans which have left little if any fossil 
record. 

Order Hydrocorallinae. Dimorphic polyps secrete 
a massive, calcareous exoskeleton composed of cal¬ 
careous fibers and having two kinds of tabulated, 
tubular openings —gastropores housing the feeding 
polyps and dactylopores housing the protective ones. 
Some forms, like MiUepora (18—1-3), are very im¬ 
portant reef builders, and fossils of this order are 
known from as early as the Triassic; none, however, 
is an index fossil unless MiUepora is so considered for 
very recent times. 

CLASS STROMATOPOROIDEA 2 

The name “Stromatoporoidea" has long been 
used for a group of extinct coral-like marine organ¬ 
isms which built extensive calcareous reefs {bioherms) 
and beds during the Silurian and Devonian, and 
whose remains occur commonly in shales and lime¬ 
stones throughout the Paleozoic, to which era they 
apparently are limited. 

The exoskeleton ( coenosteum ) consists of hemi¬ 
spherical, spreading, incrusting, globular, and cylin¬ 
drical masses of calcareous material which in some 
instances attain a diameter of 5 feet and a height 
as great or greater. The base of the coenosteum is 
commonly covered with a concentrically wrinkled 
crust or epitheca. The internal structure consists of 


' Kieslinger, A., Medusae fossiles: Fos Cat, pare 26: 1-20, 
1924. Kuhn, O., Hydrozoa: Fos Cat, para 36: 1-116, 1928; 
Hydrozoa, in O. H. Schindewolf’s Handbuch dc Palao- 
zoologic. Bd 2A: A1-A68, 1939 (Berlin). Walcott, C. D. 
Fossil medusae: USGS, M 30: 1-201, il, 1898. 

2 Fenton, C. L., Niagaran etromatoporoid reefs of 
the Chicago region: Am Mid Nat 12: 203-212, 1931. 
Fenton, M. A., A Devonian stromatoporoid reef (Pe'toskey 
Michigan): Am Mid Nat 12 : 195-202, 1931. Heinrich M ’ 
On t he structure and classification of the Stromatoporoidea ’ 
N Jahrh / Min, etc., 1914, No. 23: 732-736, 1916 (Trans¬ 
lated by C. M. LeVene in JG 24: 57-60, 1916). Hick¬ 
son, S. J., On Gypsina plana and on the systematic posi¬ 
tion of the stromatoporoids: QJ Microscop Soc 76 (3) 1934 
Kuhn, O., Hydrozoa. in O. H. Schindewolf’s Handbuch 
der Palaozoologie, Bd 2A: A1-A168. 1939 (BerlinJ. Nichol¬ 
son, H. A., On some new or imperfectly known species of 
stromatoporoids: An Map N H (5) 19: 1-17, 1887- A 
monograph of British stromatoporoids: Paleontoar Soc\o 
42. 44. 40, il. 188G-1892. Nicholson, H. A., and Murie J 
On the minute structure of Stromatopora and its allies’ 
Linn Soc, J Zool 14: 187-246, il, 1878. Parks, W. A 
Stromatoporoids of the Guelph formation in Ontario- Unin 
Toronto Stud, gs 4 : 1-40, il, 1907; Niagara stromatoporoids: 


Idem, gs 5: 1-68, il, 1908; Silurian stromatoporoids of 
America (exclusive of Niagara and Guelph): Idem, gs 
tj * 1909; Ordovician stromatoporoids of America: 

Idem, gs 7: 1-52, il. 1910; Notes on Silurian stromato¬ 
poroids from Hudson’s Bay: Ottawa Nat 22: 25-29. 1908; 
New species of stromatoporoids from Silurian of Baie des 
Chaleurs: Unio Toronto Stud, gs 33: 1-40, il, 1933; Sys¬ 
tematic position of the Stromatoporoidea: JP 9: 18-30, il. 
1935; Devonian stromatoporoids of North America: Unit 
Toronto Stud, gs 39: 1-125, il, 1936. Raymond, P. E., A 
aeatncea-\ike organism from the Middle Ordovician: CGS, 
Mus B 5: 1-10, il, 1914 ; Further notes on Beatricea- like 
?o^ n o m8: MCZ harvard), B 55: 165-213 (177-184), il, 
1931. Schuchert, C., The proper name for the fossil hydroid 
flcatri cea: AJS (4) 47: 293-296, 1919. Romlnger, C. L., 0“ 
Dr e -, nU 1, Ute 8truc ture of Stromatopora and its allies: Ac N Sc 
Fhila, P r 1886: 39-56, 1886?. TwitcheU, G. B.. Affinities of 
„ 00 tr “« stromatoporoids (Abst):’ Ohio Ac Sc, Pr 8 : 172. 
i928; Ohio J Sc 28: 150. 1928; Structure and relationships 
stromatoporoids: Am Mid Nat 11: 270-306. U. 
1928-1929. Wells, J. W., A new species of stromatoporoid 
, Buda limestone of Central Texas: JP 8 : 169-17°- 

1934 Whlteaves, J. F., Canadian stromatoporoids: Can 

Hec Sc 7: 129-146. 1896. 
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numerous concentric, undulating laminae, separated 
by interspaces and supported by radial pillars. In 
some forms the laminae are disposed concentric to a 
camerate axial tube. Sections cut across a coenosteum 
typically have a netlike or cellular appearance, 
and in many genera the laminae are well enough 
developed to give the section a strongly layered 
aspect (Stromatopora ); in fact, in a few genera the 
laminae are grouped into thick strata or latilaminae, 
which exfoliate upon weathering. Both laminae and 
pillars may be traversed by minute canals, or they 
may be massive and imperforate. In some forms both 
radial and concentric or horizontal elements are 
vague and the entire internal structure is a rami¬ 
fying or labyrinthine mass of fibers and curved, 
platelike elements. The surfaces of the laminae are 
frequently marked by numerous pores, tubercles, 
granules, blunt rounded prominences ( mamelons) or 
blunt spines, and shallow furrows radiating from a 
center. The last-named structure, incised as it were 
in the lamina, resembles a star and is designated an 
aslrorkiza. 

At present there is no satisfactory complete classi¬ 
fication of the Stromatoporoidea, largely because 
of the heterogeneity of the genera grouped in the 
"class." The following three divisions will be used 
here: Stromotoporoidea vera, Beatricidae, and In- 
certae sedis. 

STROMATOPORIDEA VERA (“True stroma- 
toporoids"). The true stromatoporoids have long 
been considered ancient and extinct relatives of the 
modern hydrocorallines (e.g. Millepora) and of 
Hydractinia, an aberrant hydroid. Though recent 
investigations by Twitch ell, Parks, and Hickson 
have thrown considerable doubt on this supposed 
relationship, the older taxonomic relations are used 
here, but the authors fully realize that some if not 
all of the genera described below may be sponges or a 
type of organism other than coelenterates. 

ACTINOSTROMA Nicholson 1885 

(M. clathratum). Laminae consisting of meshwork of 
massive fibers; radial pillars more or less continuous 
(passing continuously through a number of laminae 
and interlaminar spaces), subequally spaced, and 
generally projecting on the surface as granules or 
tubercles; in transverse section, pillars and laminae 
forming more or less regular series of rectangular 
meshes; astrorhizae present or apparently absent. 
Ord.?, Sil., Dev. (widespread throughout eastern 
Canada; N. Y., Ill., Ia.). 

A. tenuifilatum Parks (18—4-6). Laminae thin, 
8 to 10 in 1 mm, with interspaces variable in width. 
Niagaran: E. Canada; Great Lakes region. 

A. expansum (Hall and Whitfield) (18 —7). Large 
colonies as much as a meter in diameter with un¬ 
dulating surface covered by low mamelons 10 to 13 
mm from center to center. U. Dev.: E. Canada; Ia. 


CLATHRODICTYON Nicholson and Murie 1878 


(*C. vcsiculosum). Coenosteum variable in shape, 
size, and regularity of structure; laminae a meshwork 
similar to Act i nostro nui ; radial pillars usually 
limited to one interlaminar space; astrorhizae fre¬ 
quently well developed; transverse section often 
appearing vesiculose. The following genetic series 
has been suggested by Parks (1036, 40), and repre¬ 
sentative species are listed below; 

CLATHRODICTYON. With primary laminae in¬ 
tact and with pillars expanding above and separating 
into strands. AXOSTYLOSTROMA Parks 1936. 
(*A. hamiltonense Parks) (18—8, 9), from the 
Hamilton of Michigan—with pillars further ex¬ 
panding above, breaking up into reticulations, 
spreading on the under side of the primary laminae, 
and becoming superimposed; descended from Cla- 
throdictyon. TRUPETOSTROMA Parks 1936. (*T. 
warreni Parks) (18 —10, 11) from the M. Dev., 
Great Slave Lake — with pillars superimposed, ex¬ 
panding above and below, and tending to obliterate 
the primary laminae; pillars and secondary laminae 
with vacuities; large openings in secondary laminae; 
descended from Clathrodictyon through Anostylo- 


stroma. 

Clathrodictyon is by far the most abundant ot the 
three genera just characterized and has been re¬ 
ported from Silurian and Devonian strata in Green¬ 
land, from many localities throughout eastern 
Canada and eastern and central United States, and 
from Great Britain and the Baltic region. It is 
commonly a reef builder. 

*C. vesiculosum Nicholson and Murie (18 —12). 
Coenosteum a laminar or hemispheroidal mass with 
concentrically wrinkled epitheca, ranging in diam¬ 
eter from a few cm to as much as 30 cm, and half 
those dimensions in thickness; rounded prominences 
lacking; astrorhizae small and with centers 3 to 5 
mm apart, 9 to 11 laminae in 1 mm. L. Sil.: Ont. 
(Alexandrian?). M. Sil. (Niagaran): Griffiths Island, 
Grinnell Land; Bessels Bay, Greenland; Southamp¬ 
ton Island, Hudson Bay; Anticosti; Que. and Ont.; 
N. Y. to Ia. and Mo.; Great Britain. 

C. vesiculosum minutum (Rominger) (18 —13). 


Niagaran: N. B. (LaVeille), Que. 

C. cystosum Rominger (18 —14). Like preceding 
;wo forms but with “cystose" structure. Niagaran: 
Greenland; Drummond Island, Manitoulin Island, 

ind general Great Lakes region; ?Ky. 

C. striatellum (Orbigny) (18 —17, 18). Laminar 
>r hemispheroidal coenosteum with concentrically 
wrinkled epitheca; surface undulating but without 
mamelons; laminae five to 1 mm; radial pillars e 
3 pines growing downward from bottom of laminae, 
usually called Stromatopora concentrica by early in¬ 
vestigators. Niagaran: Southampton 
Bon Bay; Ont.; N. Y., Great Lakes region. WeniocK 

of Great Britain and Gotland. .. 

C. ostiolatum Nicholson. Differs from preceding 
in having nipplelike elevations which represen 
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superficial terminations of concentrically laminated, 
parallel cylinders that are more or less enveloped by 
laminae concentric with the entire colony; in having 
small perforated tubercles at regular intervals in 
diagonal lines; and in having astrorhizae. M. and 
U. Sil.£ Ont. (Guelph); N. Y. (Cobleskill), Great 
Lakes region, Mich. (Monroan). 

C. cellulosum Nicholson and Murie (18—19, 20). 
Differs from C. vesiculosum in its coarser mesh work 
(about two laminae in 1 mm), and in having surface 
tuberculate or granulose; and from C. striatcllum 
in its coarser meshwork. M. Dev. (Onondaga): 
Canada; N. Y. 

C. laxum Nicholson (18 —15). M. Dev. (Onon¬ 
daga): Ont.; Ohio (Columbus). 

STYLODICTYON Nicholson and Murie 1878 

(*«S. columnare). Coenosteum a dense tissue tra¬ 
versed by numerous closely set circular vertical 
columns of large size, formed by the upward bending 
of concentric laminae which terminate at the surface 
in small pointed eminences; tissue more open be¬ 
tween columns and consisting of horizontal laminae 
and radial pillars (often imperfect). Range and dis¬ 
tribution below. 

*S. columnare N and M (18 —23, 24). M. Dev.: 
Mich. (Traverse), Ohio, Ky. 

STROMATOPORELLA Nicholson 1886 

(*S. granulala). Coenosteum usually a laminar ex¬ 
pansion with basal epitheca; transverse section 
shows clearly distinguishable laminae and radial 
pillars, and tangential section shows ends of pillars; 
laminae with cell-like openings and inflected into 
hollow points; tissue reticulate. Sil., Dev. (distri¬ 
bution below). 

*S. granulata Nicholson (18 —16). Large (thick¬ 
ness, 2 to 3 cm); attached by peduncle and with rest 
of base covered by concentrically wrinkled epitheca; 
surface with mamelons, astrorhizae, and closely set 
tubercles; larger tubercles with apertures at their 
apices. M. Dev. (Hamilton): Ont.; Mich. 

S. tuberculata Nicholson and Murie (18—21, 22). 
Differs from preceding in lacking mamelons, with 
surface undulating and covered only with tubercles 
of two sizes, and in coarser meshwork (about six 
laminae in 2 mm). M. Dev. (Onondaga): Canada; 
N. Y. 

STROMATOPORA Goldfuss 1826 
(*»8. concentrica ). Coenosteum massive, hemi- 


spheroidal or irregular, and as much as half a meter 
in diameter; laminae grouped into latilaminae; radial 
pillars numerous, extending across a stratum and 
uniting with the laminae to form finely reticulated 
tissue as seen in transverse section; mamelons and 
astrorhizae commonly present; this lias long been a 
“form genus" and many stromatoporoids have been 
incorrectly identified as the genotype. Sil., Dev. (K. 
Canada; N. Y., N. J., Pa., Md., \V. Va., Ind.; 
England). 

S. antiqua Nicholson and Murie (19—1, 2). 
Latilaminae well developed, averaging five or six in 
1 cm; astrorhizal centers 4 to 5 mm apart; mamelons 
apparently lacking. Niagaran: Hudson Bay region; 
Ont.; N. Y., Ind. (Liston Creek). 

S. constellata Hall (S. concentrica of many 
authors) (19—5). Coenostea large, hemispheroidal, 
with well-developed latilaminae, often reef builders; 
radial pillars and concentric laminae intimately 
fused, with both averaging about seven in 1 mm. 
Sil. (Niagaran-Cavugan): Hudson Bay region; Que. 
(West Point); N. Y. Ind. (Liston Creek). L. Dev. 
(Helderberg): N. J., Pa., Md., W. Va. 

SYRINGOSTROMA Nicholson 1875 

(*5. densum). Differs from Slromatopora in its 
denser structure and thinner laminae. Sil. Dev. 
(Ont.; N. Y., Md., Mich.). 

S. niagarense Parks (19—9, 10). Coenosteum cir¬ 
cular, explanate, with diameter of about 8 cm and 
thickness in center of 15 mm; latilaminae well de¬ 
veloped, each layer 2 to 4 mm thick; surface smooth 
and undulating; large vertical pillars continuous 
through successive laminae but not through entire 
coenosteum. Niagaran: Great Lakes region. 

S. barretti Girty (19—3, 4). Coenosteum hemi¬ 
spheroidal with flat base; surface without mamelons 
and astrorhizae; laminae flexed in wavelike undula¬ 
tions. L. Dev. (Helderberg): N. Y., Md. 

BEATRICIDAE. Raymond (1931, 184) in¬ 
cluded in this family “sessile hydromedusae with 
simple or branched calcareous skeleton consisting 
of a camerate tube which may be surrounded by 
cystose or by cystose and radially arranged tissue. 
The coenosteal surface is typically nodose, or ribbed 
longitudinally. The following genera are included in 
the family: Beatricea Billings; Aulacera Plummer, 
Thamnobeairicea, Cladophragmus, and Cryptophrag- 
mus, all erected by Raymond. 


PLATE 18 

{Figures are xlO and after Parks [U Toronto Stud, gs 4, 5. 39) unless otherwise indicated.) 

!->». Mlllepora app. (Twenhofel and Shrock (after Nicholson and Lydekker) "Invertebrate Paleontology." by permission of McGraw^ 
Hill Book Co.. Inc.). A nearly complete colony (xl), and longitudinal and tangential sections considerably enlarged. 4-7. Ac 
•pp. 4-6. A, tenuIRlatum. Vertical sections showing coarse and finer structure, and tangential section. 7. A. expansum. Ver V' C * 8 ” ctionfl 
>. ». Anoatylostroma hamiltonenae. Vertical and tangential sections. 10, 11. Trupelostroma warrenl. Vertical and ta,1 * er> c '* rto-um ^ 
1Z-1B. 17-20. Clathrodlctyon spp. 12. C. vesiculosum. Vertical section. 13. C. vesiculosum mlnutum. Vertical section. • ’ Weathered ’ 
Vortical section. 15. C. laxum. Vertical section. 17. 18. C. strtatellum. Vertical and tangential sections. 19. 20. C. eellulo VerUca j 

fragment and vertical section (Nicholson: Mon British Stromatoporoids). 10, 21, 22. Stromatoporella spp. 1«- * r “ . ' 

section. 21, 22. S. tuberculata. Vertical and tangential sections. 23. 24. Stylodlclyon columnare. Vertical and tangentia sec 
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BEATRICE A Billings 1S57 

(*B. nodulosa). Coenosteum cylindrical, unbrandicd 
and calcareous; consisting of a large camerate axial 
tube surrounded by cystose tissue, often highly de¬ 
veloped, and in some species containing radial 
pillars. Ord. (Anticosti; Que.; Pa., Ohio, Ind., Ky., 
Tenn.; Man.). 

*B. nodulosa Billings (19—17, J8). Cylindrical, 
with oblong, oval or subtriangular pointed tubercles, 
sometimes arranged in vertical rows. U. Ord.: Anti¬ 
costi (Yaur6al, Ellis Bay); Ohio, Ind., Ky.; Man. 

B. gracilis Foerste. Stems 6 to 12 mm in diameter 
and several centimeters long; surface granules con¬ 
nected by more or less anastomosing lines; axial tube 
with strongly convex tabulae or lamellae which 
occupy almost the entire width of the stem. M. Ord.: 
Pa. and Tenn. (Stones River), Ky. (Tyrone). 


AULACERA Plummer 1843 

Beatricea undulata Billings). Like Beatricea, but 
with surface sulcated longitudinally and apparently 
without radial pillars. Range and distribution below. 

*A. undulata (Billings) (19—16, 19, 20). U. Ord.: 
Akpatok Island, Ungava Bay, NWT; Anticosti 
(VaurSal, Ellis Bay); Que., Ont.; Ohio, Ind., Ky.; 
Man. 


THAMNOBEATRICEA Raymond 1931 

(*7\ parallela). Like Beatricea, but with branching 
habit, small development of cystose tissue, and ap¬ 
parently without radial pillars. M. Ord.: Pa. 

CRYPTOPHRAGMUS Raymond 1914 


1XCERTAK SKI)IS. This group of fossils of un¬ 
certain systematic position contains several genera 
that usually arc included in the Stromatoporoidea, 
although such reference has often been <|ue.~tioncd. 
Two families, not necessarily «-l«»si*lv related, arc for 
the present included in this artificial and unsatis¬ 
factory division. All genera exhibit some charac¬ 
teristics that ally them with coelei it'-rates in general. 

The families are LA BIX'll 111 ).\K, including 
Labechia Edwards and Haime. Ifosnulhi Nicholson, 
Amphipora Behul/.o, and Stro)n<it<>c> nmn Hall; and 
IDIOSTROM1DAE, including Stachyod.* Bar- 
gatzky and Idiostroma Wineliell. Only Labcrhia and 
Stromatoccrium deserve mention as index tossils. 


STROMATOCKR1UM Hall 1847 

(*S. rugosum). Coenosteum consisting of super¬ 
imposed series of laminae which may he fairly 
straight and continuous or flexed with convexities 
upward so as to be reduced to a mass of super¬ 
imposed vesicles; laminar tissue transected by 
numerous bent and angulated plates of variable 
horizontal extent, which may be arranged around 
certain points, thereby simulating astrorhizae of 
true stromatoporoids. Ord. (E. Canada; widespread 

in U. S. A.). , . 

*S. rugosum Hall (19—12, 13). Coenosteum hemi- 
spheroidal, as much as 20 cm in diameter, with 
wrinkled concentric laminae (seven in 1 mm), and 
with faint indications of vertical skeletal elements 
which may degenerate into vesicular tissue accom¬ 
panied by failure of vertical elements. Black River: 
Que.; N. Y., Ky. to Ala. 

S. huronense (Billings) (19 — 11). Like preceding, 
but surface with mamelons and tiny tubercles, radial 
pillars distant and interstitial spaces vesicular. Cin¬ 
cinnatian: Ont.; Ohio, Ind., Ky., Tenn., N. Mex. 


(*C. antiquatus Coenosteum an upright, elongate, 
unbranched, cylindrical skeleton consisting of a 
camerate axial tube with distinct wall, surrounded 
by cystose tissue, the sheaths of which are perforated 
by circular openings disposed at right angles to the 
coenostial axis. Range and distribution below. 

*C. antiquatus Raymond (19 —6-8). M. Ord.: 
Quo., Ont.; N. Y. (Pamelia), Pa. (Lowville, Stones 
River), Va. (Lowville), Ind. (Black River), Ala. 
(Chickamauga). 


LABECHIA Edwards and Ilaime 1851 

(*Monticularia conferla Lonsdale). Incrusting ex¬ 
pansions with basal epithcea; vertical pillars a series 
of blunt tubercles in young; connected in adult by 
thin calcareous plates; surface mamellose. Ord., ail. 

(Ont.; Mich., Ohio, Ind.). , 

L. subcylindrica (James) (19 —14, 15). U. Ord.: 

Ohio (Waynesville). 


PLATE 19 

(Figure* are xlO and after Parks (U Toronto Stud, gn 5. 7J unless otherwise indicated.] ^ 

1, 2. Stromatopora antique. Vertical and tangential sections. 3, 4. Syrlngoalroma barrettl IN Y St Mu*. An Rp 4H (2)|. Tangenti 
vertical sections. 5. Stromatopora constellate. Vertical section. 6-8. Cryptophragmua antiquatus (CGS, Mus It 5]. Trans\ erse^ 
tudinal sections of entire colony, and natural longitudinal section of the camerate axial tube (all xl). 9, 10. Syringostroms ^ 

Vertical and tangential sections. 11-13. Stromatoccrium spp. II. S. huronenae. Vertical section. 12. 13. S. rugosum. e ' 1 j 0 . 

gential sections. 14, 15. Labechia subcylindrica. Incomplete colony (xl) and vertical section. 16, 19, 20. Aulacera un “ tranBV erse 

incomplete colony showing prominent angular longitudinal ridges [photograph by F. M. Carpenter). 19. 20: D | agr*n'‘ ^ ^ R 

and longitudinal sections showing characteristic internal structure; central camerate tube usually somewhat sma er - tuc |; na | Be ction 
Shrock], 17, 18. Beatricea nodulosa (xl) (photographs by F. M. Carpenter). Surface showing nodose character, an( ° 
showing (urge camerate axial tube. 
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CLASS GRAPTOZOA 1 


Extinct, exclusively colonial and marine organisms 
which secreted a supporting and protective exo¬ 
skeleton of chitinous material; each individual lived 
in a small cup ( theca ) or pit along a chitinous stalk; 
exoskeleton usually fossilized as carbonaceous films 
resembling threads or tiny saw blades; class repre¬ 
sented by many widespread index fossils. U. Camb.- 
L. Miss. 


All graptolite colonies arise by serial budding from 
a primary or embryonic cup, the sicula, built by the 
first individual. From near the apertural part of the 
sicula springs the primary bud, and this in turn im¬ 
mediately produces one or two secondary buds. 
Thereafter, additional buds develop from those 
already in existence. The number of buds, and their 


arr iicemeid with respect to the sicula and axis of 
fiit colony, determine the architecture of the entire 
exoskeleton, which is designated a rhabdosome if a 
simple coionv or synrhabdosome if compound. Indi¬ 
vidual branches of the former are called stipes, and 
these often resemble tiny saw blades. Stipes with 
thecae in a single row are uniserial (Af onograplus ); 
those with thecae in two rows on opposite sides of 
the median line are biserial (Diplograptus) ; those 
with four rows, arranged symmetrically about the 
axis, are quadriserial ( Phyllograptus ). In the Axono- 
phora the stipes are reinforced by a median axis or 
rod, the virgula, which extends the entire length of 
the stipe and beyond the last formed theca; the 
Axonolipa lack a virgula. 

Thecae may be strung out along a branch, if 
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each succeeding theca buds from near the margin of 
the preceding; in many genera, however, they bud 
so rapidly as to overlap the preceding, from less than 
one-fourth to almost the entire length. In the former 
instance the apertural serrations are far apart; in the 
latter, which is more specialized, they are close 

together. , 

Rhabdosomes differ widely in architecture. They 

may consist of: a single uniserial ( Monograptus ) or 
biserial ( Climacograptus ) stipe; two uniserial branches 
almost completely free ( Didymograptus ) or free di- 
stally but coalescent proximally (sicular end) 
(DicranograpLus ); four uniserial branches attached 
only in the proximal region ( Tetragraptus ); numerous 
uniserial branches attached in various ways (Nema- 
graptus ); or shrublike structures with unithecal, 
bithecal, or pitted branches bound together by 
crossbars ( dissepiments ) as in the Dendroidea 
(Dictyonema). 

Rhabdosomes may be united by the distal ends of 
the virgulae, forming a synrhabdosome which in 
some cases is provided with a float or bladderlike 
structure (e.g. Glossograptus (22—13)). Some grap- 
tolites apparently were planktonic, and others, like 
modern hydroids, were probably attached to sea¬ 
weeds. Since seaweeds, when torn from their an¬ 
chorage, commonly float for long distances, it may 
be that they were largely responsible for the wide 
distribution of graptolites and their presence in 
rocks of essentially the same age in widely separated 
parts of the world. 

Graptolites are well preserved in fine siltstones and 
claystones, especially black shale, but are best pre¬ 
served in limestones. They also occur rarely in sand¬ 
stones. They are excellent index fossils of the Upper 
Cambrian, Ordovician, and Silurian for both intra- 
and inter-continental correlation. 

Graptozoa, more commonly called graptolites, are 
subdivided into two orders: Dendroidea and Grap- 
toloidea. The more important genera of each order 
follow. 

Order Dendroidea. Mostly sessile benthonic forms 
with shrublike rhabdosomes. U. Camb.-L. Miss. 

DICTYONEMA Hall 1851 
( *Gorgonia? retiformis). Rhabdosome fanlike or 
funnel-shaped; composed of bifurcating branches 
arising from an acute base and united at intervals by 
dissepiments; thecae appear as serrations in side 
view, or as pits on the side of the branches turned 
toward the inside of the funnel. U. Camb.-L. Miss, 
(widespread throughout Canada, U. S. A., and the 
rest of the world; probably the commonest of all 
graptolite genera). 

D. minnesotense Ruedemann (20—1). Rhabdo¬ 
some small; branches 8 to 10 in 10 mm, fairly 
straight, narrow (0.55 mm), and separated by in¬ 
tervals equal to double width; dissepiments rare 
and chiefly in basal portion; thecae slightly pro¬ 
jecting, about 16 in 10 mm. U. Camb. : Minn. (Trem¬ 
pealeau), Okla. (L. Arbuckle). 


D. flabelliformc (F.ichwnld) (20 -6). Rapidly ex¬ 
panding cones up to 30 cm (10 to 12 in.) long; 
branches about 0.4 mm wide, subparallel, rigid, bi¬ 
furcating at long intervals and separated by a little 
over 1 mm; dissepiments about half as thick as 
branches. L. Ord.: Xewi. (Green Point); eastern 
N. Atneriea; widespread in northern Europe. 

D. flabelliforme anglica Bulinan (20 —3). L. Ord.: 
N. S.; N. Y.: B. (\ (Gushina). 

D. crassibasale Gurley (20— 2 ). Flat saucer- 
shaped rhabdosome, with broadly conical central 
portion and diameter as great as 0.5 m; branches 
fairly thick (0.5 to 0.6 mm), parallel, close to¬ 
gether (10 to 12 in 10 mm ), and bound by numerous 
dissepiments; mesh work somewhat irregular where 
branches bifurcate; thecae indicated bv oval eleva¬ 
tions, frequently well preserved, 20 to 25 in 10 mm. 

M. Sil. : Ont.; N. Y. (Lockport), Ind. (Mississi- 
newa). 

*D. retiforme (Ilall) (20 — 12). Broadly funnel- 
shaped; branches rather coarse, frequently bifur¬ 
cating, marked externally by flexuous striae, diam¬ 
eter of dissepiments about a fourth that of branches; 
dissepiments oblique and numerous. M. Sil.: Ont.; 

N. Y. (Rochester). 

D. crassum Girty (20 — 11). Differs from following 
in its thicker branches and more closely spaced dis¬ 
sepiments. L. Dei'.: N. Y. (New Scotland). 

D. hamiltoniae Hall (20—13). Branches slender, 
bifurcating, somewhat flexuous and uniting as in 
Desmograptus (to which genus this species may be¬ 
long); dissepiments scattered. M. Dev.: N. Y. 
(Hamilton), Mich. 


CALLOGRAPTUS Hall 1865 
(*C. elegans). Rhabdosome fanlike or funnel-shaped;, 
branches straight or gently flexuous, 0.5 to 1.0 mm 
wide and regularly bifurcating, dissepiments rare, 
thecae on one side, free and projecting. U. Camb.- 
Sil., ?Miss. (Newf.; N. B., Quc., Ont.; N. Y., Ind., 
Wis., Minn., Okla.; Wales; Europe; Asia; ‘'Aus¬ 
tralia). 

C. staufferi Ruedemann (20—4, 5). Rhabdosome 
fairly small (38 mm long, 25 mm wide); branches 
about 0.5 mm wide, bifurcating at intervals of 2 to 5 
mm, subparallel and about 10 in 10 mm; dissepi¬ 
ments rare; thecae projecting 1 mm at 50°, over¬ 
lapping a third their length, 12 to 14 in 10 mm. 
U. Camb.: Wis. and Minn. (Trempealeau), Okla. 
(L. Arbuckle). 
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(•Graptolithus hallianus Prout). Rhabdosome with 
strong main stem supporting broad, spreading shrub- 
like frond; thecae well marked. U. Camb.-U. =>». 
(Que., Ont.; N. Y., Ind., Wis., Okla., Nev.: Wales; 


S *D?halHanus (Prout) (20— 15, 16). Rhabdosome 
bushy or arborescent; branches with wavy, s lg i y 
flexuous appearance; main branches arrangec sen 
ally on the stipe and bifurcating, 0.5 mm wic e an o 
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uniform thickness; thecae slender, distinctly pro¬ 
jecting, overlapping half their length, 13 to 15 in 
10 mm; as a rule turned in one direction. U. Camb.: 
Wis. and Minn. (Trempealeau), Okla. (L. Arbnckle). 

D. edwardsi Ruedemann. Differs from the pre¬ 
ceding, with which it occurs, in its coarser structure 
and composition; branches 1 mm wide and thecae 
8 to 11 in 10 mm. 

D. flexuosus Hall (20—19). Length 25 mm or 
more; branches broadly and rather regularly diverg¬ 
ing. L. Ord.: Que. (Levis); N. Y. (Deepkill); Wales 
(Arenig). 

DESMOGRAPTUS Hopkinson 1875 

(*Dirtyograptus cancellatus Hopkinson). Differs from 
Didyonema in the flexuous character of the branches 
which coalesce at intervals; dissepiments chiefly in 
lower part of rhabdosome. Ord.-Dev. (Que.; N. Y., 
Ind., Ky., Wis.; Wales). 

*D. cancellatus (Hopkinson) (20—14). Branches 
12 to 14 in 10 mm, forming long, narrow meshes 
twice as long as wide; thecal apertures circular. 
L. Ord.: Que. (Levis); N. Y. (Deepkill); Wales 
(Arenig). 

D. micronematodes (Spencer) (20—17, 18). Rhab¬ 
dosome cyathiform, with anastomosing appearance 
due to irregular rhomboidal interstices between 
branches; branches delicate, 0.25 mm wide, 1 to 2 
mm between points of anastomosis, usually ter¬ 
minating in two or three points; dissepiments appa¬ 
rently absent. M. Sil. : Ont.; N. Y. (Lockport), Ind. 
(Mississinewa), Wis. 

D. cadens (Hall) (20 —21). Coarser than D. can- 
cellalus, with thicker branches (about 1 mm wide) 
and irregular, generally quadrangular meshes. M. 
Dev.: N. Y. (Hamilton). 

MARSIPOGRAPTUS Ruedemann 1936 

(*M. bullatus). Structure like Desmograptus; branches 
bear attached hemispheroidal chitinous swellings 
considered homologous to the ovicells of bryozoans. 
Range and distribution below. 

*M. bullatus Ruedemann. L. Ord.: Tenn. (Otto- 
see). 

M. percensis Ruedemann (20 —23). U. Ord.: Que. 
(Whitehead). 

ACANTHOGRAPTUS Spencer 1878 

(M. granli). Rhabdosome shrublike, consisting of 
thick serrated branches mainly rising from base, 


f>7 


with little divergence :m<i • iccn.-.ionnl lufunvitimi; one 
side of branches furiii?-li*MI with prominent spines 
which apparently mark thecal apertures. H. Cainb.- 
Sil. (A. walkeri (Spencer) lias be- n lepm ted fiom the 
Niagaran of Out.. X. Y. (Iau-kp .i t, Rochester), and 
Ind. (Mississinewa); Europe; '.W-i;. i. 

*A. granti Spencer (20 2 1). Niagaran: Out.. 


THALLOGRAPTL’S Ruedemann 1925 


(* Derulrograpiu x * succulentus\. Rhabdosome* den¬ 
droidal, with broad, thick branches; thecal apertures 
appear as pores on general rhabdosome surface. 
M. Sil.: (Ont.; X. Y., Ind.). 

T. phycoides (Spencer) <20— 2M). Stem flattened, 


with width of 2 to 3 mm . branches forming a conical 
bundle and originating on both sides of principal 
stipe at frequent but irregular intervals, and bifur¬ 
cating near their terminations into branehlets 0.75 
to 1.5 cm long, which end in dichotomous free 
points; thecal apertures appear as minute pores on 
finely lincatcd or smooth surface of branches. 
Niagaran: Ont.; X'. Y. (Lockport), Ind. {Mississi¬ 
newa ). 


INOCAULIS Hall 1851 

(*/. plumulosa). Rhabdosome composed of broad 
(3 mm) free branches which divide diohotomously 
at irregular intervals, and form an arborescent struc¬ 
ture; rhabdosome large, with length as groat as 14 
cm and width 17 cm. Sil. (Anticosti; Ont.; N. ^ 
Ind.). 

*1. plumulosus Hall (20—9). Branches flattened, 
dichotomous, forming initial angles of 50° to 60° but 
later becoming subparallel, averaging 3 mm wide; 
branches thickly set with short tubular processes 
which project about 1 mm from the body of the 
branch and number 14 in 10 mm. M. Sil.: Ont.; 
N. Y. (Lockport). 

I. ramulosus Spencer (20—10). Rhabdosome con¬ 
sisting of numerous flattened, bifurcating branches 
originating in and radiating from a common stem; 
branches 2 mm wide for larger, 1 mm for smaller; 
differs from preceding in having more slender 
brandies which rise regularly and more abundantly 
from sides of main stipes. Niagaran: Ont.; N. Y. 
(Lockport), Ind. (Mississinewa). 

PTILOGRAPTUS Hall 1865 

(*P. plurnosus). Branches of rhabdosome provided 
with two rows of alternate branehlets; no traces of 


PLATE 20 

I Figure* are xl and after Ruedemann [N Y St Mu*. M 7. 11; PMCM, B 12 - Public Museum City of Milwaukee. Bulletin) unless other- 

wise indicated.] 

l“3-Dletyonemaepp. I. D.mlnneaotenae.2.D.crasslbnaale [USNM, B 65). 3. D. flabelllfonne angliea (x3.3) |AJS 15) 20). 4, 5. C allographs 
stauffeH. A fairlv complete rhabdosome, and a few branches enlarged 1x4). 6. Dlctyonema flabelllforme |N V Ac Sc. T r 14). 7, 8. ° 

graptua wtsconslnenala (x4). A colony and a single tube. 9, 10. Inocaulls spp. 9. 1. plumulosus. Part of a large specimen showing coarse 
•tructure. 10. I. ramulosus fN Y St Nlus, B 205J. 11-13. Dlctyonema spp. 11. D. crasaum. 12. D. retlforme. 13. D. hamlltonlae. 14-^ 
mograptus cancellatus. 15, 16. Dendrograptue halllanua. A small fragment considerably enlarged (x4) and an incomplete r ia > ^ 

17, 18. Desmograptua mlcronematodea (USNM, B 05]. An incomplete rhabdosome, and a fragment much enlarged. 19- Den 
flexuosus (CG8, COR, d 2J. 20. Thallograptua phycoldea (U8NM. B 65J. 21. Desmograptus cadens. 22. Ptitograptus plumosus {xl) l . 
COR, d 2). 23. Marsipograptus percensis (xO) [JP 10]. 24. Acanthograptus grant! [USNM« B 65]. 
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thecal apertures known. Ord., Sil. (Newf.; Quo., 
Ont.tN.Y.; Europe). 

*P. plumosus Hall (20-22). Branchlets slender, 
threadlike, closely set; diverging at about 40° and 
about 3.5 mm long. L. Ord.: Newf.; Quo. (Levis); 
N. Y. (Deepkill). 

HAPLOGRAPTUS Ruedemann 1933 

(*//. wisconsinensis). Single large conical thecae, 
which by budding, repeated several times, may form 
primitive irregular stocks; the cone is considered 
homologous with the sicula of all graptolites and 
genus is regarded as prototype of all the Grapto- 
loidea; Haplograptus differs from Protistograptus 
McLearn 1915 [*Cyrtotheca corrugata Matthew), a 
genus occurring at a somewhat higher horizon, in 
showing initiation of a further development into 
a compound stock by budding. U. Camb. (U. S. A.). 

*H. wisconsinensis Ruedemann (20—7, 8). First 
theca originates near aperture of supposed sicula; 
other thecae originate irregularly near middle of 
first theca. U. Camb.: Wis. (Lodi). 

Order Graptoloidea. Mostly planktonic forms 
with uniserial, biserial, or quadriserial rhabdosomes 
which may be bound together into synrhabdosomes; 
rhabdosomes may or may not have a virgula. Ord., 
Sil. 

LOGANOGRAPTUS Hall 1868 

(*Graptolithus logani). Rhabdosome consisting of 
simple branches arising from a single broad axis, this 
resulting from concentration of dichotomy in proxi¬ 
mal region ; thecae straight tubes. Ord. (distribution 
below; also S. America). 

*L. logani (Hall) (21 —3). Numerous (13 to 25, 
normally 16) slender branches up to 23 cm (9 in.) 
long, symmetrically branching at base; thecae be¬ 
coming prominent only at some distance from base; 
central disk many-angled. L. Ord.: N. B. (Breto- 
nian), Que. (Levis); Hudson River valley (Deep- 
kill); England; Australia 

DICHOGRAPTUS Salter 1863 

(*Dichograpsus aranea Salter = Graptolithus octo- 
Irrachiatus Hall; [Bulman (1938, D66) lists Dicho- 
grapsus sedgwicki Salter as the genotype]). Rhab¬ 
dosome of 8 branches united by a common stem in 
center, which with the lobes of the branches lies 
within a central membranous disk; branches with 
single row of thecae, becoming prominent some 


distance from center 
L. Ord. (distribution 


ih'Vic mv straight tubes, 
below: i!so .America arid 


Asia). 

*?D. octobrachiatus Ibdi) ;2b r light large 

and coarse b>\anciie-. often Ml . Ml 


_ in.' 


'tic; 


central disk eight-angled. L. Old . lav-, 

Didymograptus zone); X V 1 1 )«-epkill. Tot rag r q - 
tus, Didymograptus, and !>i;»->giapt‘.:s /.one); 

Scandinavia; Belgium: England (Skiddau t: Wales 
(Arcnig); Australia. 
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(*Stnurogropsus dirhotonius). Rhabdosome erosslike 
at center owing to rapid budding of early thecae; 
repeated bifurcations produce numerous branches; 
thecae long straight tubes but slightly overlapping. 
L. Ord. (N. America; X. \Y. Europe; Australia). 

*S. dichotomus Emmons (21 —10). Branches over 
40, the result of repeated bifurcation; thecae 11 to 
13 in 10 mm, in contact for slightly over a third their 
length; apertures nearly vertical to axis. L. Ord.: 
Newf. (Green Point); N. B. (Bretonian): X. V. 
(Schaghtieokc, Dictyoncma flabelliforme beds). 


GOXIOGRAPTUS McCoy 1876 
(* Didymograptus thureaui). Branching into 4 zig¬ 
zagging principal axes, from the angles of which 
spring undivided branches at regular intervals; 
thecae straight tubes. L. Ord. (distribution below; 
also Australia). 

G. thureaui postremus Ruedemann (21 —2). Four 
nearly rectangular main branches of zigzag outline, 
with regularly alternating secondary branches. 
L. Ord.: Que. (Levis); Hudson River valley (Deep- 
kill). 

BRYOGRAPTUS Lapworth 1880 
(*B.kjerulfi Lapworth non Ruedemann or Matthew). 
Like Staurograplus, but with branches irregular. 
L. Ord. (N. B.; N. Y.; N. \V. Europe; Australia). 

B. lapworthi Ruedemann (21 — 1). Very slender, 
delicate and irregularly branching stipes (maximum 
width 0.5 mm); thecae uniform, regular, 10 in 10 
mm, overlapping one-third to one-half their length; 
apertural margin straight, forming an oblique angle 
with the branch. Canadian: N. Y. (Deepkill, Tetra- 
graptus zone). 

TETRAGRAPTUS Salter 1863 

(*T. crucialis ; [Bulman (1938, D70) lists Grap¬ 
tolithus byronoides Hall = Fucoides serra Brongniart 


PLATE 21 

[Figure* are xl and after Ruedemann (N Y St Mua, M 7, 11) unless otherwise indicated ! 

*• plus lapworthi (x2). 2. Goniograptus thureaui postremus. 3. Loganograptue logani. 4. Dichograptus octobrachiatus. 5. Tetra- 

graptus quadrlbrachlatus. 6. Tetragraptua simllls. 7-9. Phyllograptus spp. (CGS, COR, d 2). 7. P. angustifollus. 8. P. anna (*3). . 9 . P- 
lllclfollus. Transverse section of rhabdosome (x2). 10. Staurograplus dichotomus (x2) [N Y Ac Sc, Tr 14). II. Phyllograptua typue I ** ’ 
COR. d 2). 12-18. Dldymograptua spp. 12. D. serratulus. 13. D. patulus. 14. D. nlttdus. 15. D. sagitticaulis. 16. D. artus ' x4) * 

8c, Pr 21). 17. D. blfldus (x2). 18. D. protoblfldua (x4) [photograph furnished by C. E. Decker). 19-23. Dicellograptus epp' ' 
mensurana (»5). 21. D. sextans. 22. D gurleyi. 23. D. dlvarlcatus. 24. Leptograptus annectans. 25. Dlcranograptus raxnosus. 26- «■« - 

iraptus gracilis. 27-29. Corynoldes spp. 27. C. gracilis. 28. C. curtus (x5>. 29. C. callcularls (x5). 30, 31- Dicellograptus spp 36- c “ 
planatus (x5). 31. D. mensurans. 32, 33. Dlcranograptus spp. 32. D. nlcholsonl. 33. D. splnlfer. 34-39. Cllmacograptus spp- • * 7 

calU. 35. C. blcornla (x2) JCGS, COR. d 2). 38. C. ulriehl (x5). 37. C. scharenbeegl. 38. C. parvus. 39. C. putillus (xl2) [CGb. j 
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as the genotype]). “Form genus,” probably including 
several genera; typically of four short and broad, uni- 
serial branches with large thecae which are straight 
tubes; common transverse stem. Ord. (Newf.; N. H., 
Que.; N. Y., Ark.; Bolivia; Bohemia; Sweden; 
Scania; France; Great Britain; Asia; Australia). 

T. quadribrachiatus (Hall) (21—5). Like half a 
Dichograptus oclobrachiatus ; with four long, slender 
branches with small thecae and a quadrangular 
central disk. L. Ord.: Newf.; Quo. (Levis), N. B.; 
N. Y. (Deepkill, associated with Didymograptus and 
Diplograplus), Ark. (Mazarn); Scandinavia; France; 
Great Britain (Skiddaw); Australia. 

T. similis (Hall) (21—6). Four short, broad 
branches with narrow but long thecae mucronate 
at margin; strong central stem. L. Ord.: Que. 
(Levis); Hudson River valley (Deepkill), Ark. 
(Mazarn); Europe; Australia. 

PHYLLOGRAPTUS Hall 1858 
(*P. typus). Like Tctragraplus with four branches 
grown together, each two back to back, forming a 
cross in section; generally preserved in flattened 
form so as to appear as a single leaf like body; thecae 
curved tubes. L. Ord. (Greenland; Newf.; Que.; 
N. Y., Ark., Utah, Nev.; S. America; Europe; Asia; 
Australia). 

*P. typus Hall (21—11). Broad, oval to lanceolate 
as appearing on shale, with 10 thecae in 10 mm (22 
to 26 per inch); broad axis or midrib, often crenulate 
or serrate. Canadian: Que. (Levis); N. Y. (Deep¬ 
kill, Didymograptus bifidus zone), Ark.; Europe; 
Australia. 

P. angustifolius Hall (21—7). Narrow, elongate 
form, generally slightly broader at base; thecae 
strongly mucronate on lower sides. Canadian: Que. 
(Levis); N. Y. (Deepkill); Europe. 

P. anna Hall (21—8). More nearly rounded than 
preceding, often truncate with numerous thecae. 
Canadian: Que. (Levis); N. Y. (Deepkill), Ark. 
(Blakely), Okla. (Arbuckle), Tex. (Marathon), 
Nev.; England (Skiddaw). 

P. ilicifolius Hall (21—0). Differs from P. typus 
in its thicker substance, proportionately shorter and 
broader form, and with thecae more closely arranged, 
12 in 10 mm (29 to 32 per in.), with strongly muc¬ 
ronate or spinous lower lip. Canadian: Que. (Levis); 
N. Y. (Deepkill); England (Skiddaw). 

DIDYMOGRAPTUS McCoy 1851 

(*Graptolithus murchisoni Beck). Rhabdosome con¬ 
sisting of two symmetrical branches diverging from 
the sicula at angles of 10° to 180° or over; thecae are 
oblique, straight tubes, opening inward except in 
angles of 180° or more; probably a “form genus." 
Ord. (Greenland; eastern Canada; N. Y., Tenn., 
Ark., Okla., Tex., Nev.; Argentina; Great Britain 
and Europe; Asia; Australia). 

D. protobifidus (Elies) (21—18). Rhabdosome 
commonly small, stipes ranging from 1 to 2 cm. in 
length, narrow at origin and increasing very slightly 


in width to maximum of 1.3 mm, either running 
parallel or diverging in the manner of D. bifidus; sic¬ 
ula conspicuous, slender; thecae 13 in 10 mm, free 
for half their length, inclined at a low but variable 
angle, slightly curved distally, with apertural mar¬ 
gins slightly oblique to general direction of stipe. 

L. Ord.: Ark. (Smithville), Okla. (U. Arbuckle), 
Tex. (Marathon); probably also in Deepkill of 
N. Y., rather than D. bifidus as reported. 

D. bifidus (Hall) (21 —17).Divergence of oranches 
15° to 20°, gradually widening through increase in 
length of thecae to about two-thirds distance from 
base, then narrowing again to apex; many American 
occurrences referred to this species should probably 
be referred to D. protobifidus. L. Ord.: Que. (Levis); 
N. Y. (Deepkill, though actually probably higher 
in section), Ark. (Black Rock), Okla. (Joins of L. 
Simpson), Nev., Utah (Garden City); Great 
Britain (U. Arenig); Norway; Belgium; France. 

D. artus Elies and Wood (21 —16). L. Ord.: Okla. 
(Joins of L. Simpson). 

D. nitidus (Hall) (21—14). Thecae closely ar¬ 
ranged, with slightly concave margin rectangular to 
axis of thecae; branches with wide angle (180°±) 
of divergence. L. Ord.: Que. (Levis); N. Y. (Deep¬ 
kill), Ark. (Mazarn); Argentina; Europe; Australia. 

D. patulus (Hall) (21 —13). Differs from preceding 
in its wider and more rapidly widening branches, 
with ends of thecae concave and strongly acute in¬ 
stead of rectangular. L. Ord.: Que. (Levis), N. B. 
(Bretonian); N. Y. (Deepkill). 

D. sagitticaulis Gurley (21 —15). Large, with 
branches up to 2.9 mm wide; length may have been 
2.5 mm or more; divergence of branches about 90°; 
overlap and inclination of thecae rapidly increasing 
from early stages; in mature part, 7 thecae in 10mm 
and these overlap for half their length; width of 
thecae about half the length; thecae inclined at 
angle of 25° and apertures perpendicular to thecal 
axis. M. Ord.: Newf.; Que.; N. Y. (Normanskill), 
Tenn., Ark. (Womble), Okla. (Stringtown); B. C. 

D. serratulus (Hall) (21 —12). Branches straight, 
diverging at angle of 140° to 155°; sicula large; 
thecae with sharp points as in D. patulus, but less 
overlapping; width of branches up to 1 to 2 mm. 

M. Ord.: N. Y. (Normanskill), Ark.; Scotland and 
Ireland (Glenkiln). 

CORYNOIDES Nicholson 1867 
(*C. calicularis) . Sicula a short, rapidly expanding 
cone suspended from the nemacaulus; thecae origi¬ 
nating close together by successive buddings and 
remaining united throughout; number of thecae 
generally three, often appearing as a single tube 
in compound forms; apertures spinose. M. Ord. 
(eastern Canada; N. Y., Pa., Md., Va., Ark.; 
Scandinavia; Scotland; Wales and Ireland). 

*C. calicularis Nicholson (21—29). Rhabdosome 
6 to 8 mm long, 1 mm wide; consisting of small sic * 
and three thecae originating close together, ^ or ? n ’”j 
an angle of 50° with sicula; each aperture furnis 
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with pair of spines. M. Ord.: Eastern Canada; N. Y. 
(Normanskill), Md., Pa., Va. Ord. of Scandinavia, 
Scotland, and Wales. 

C. gracilis Hopkinson (21 —27). Twice as long and 
half as wide as preceding. M. Ord.: N. Y. (Norman¬ 
skill), Ark.; Scotland (Iiartfell). 

C. curtus Lapworth (21—28). Thecae with a single 
spine each. M. Ord.: Vt., N. Y. (Trenton); Scot¬ 
land; Ireland (Hartfell). 

LEPTOGRAPTUS Lapworth 1878 

(^Graptolithus flaccidus Hall). Rhabdosome com¬ 
posed of two long, threadlike, bilaterally sym¬ 
metrical branches; thecae with sigmoid curvature. 
Ord. (Que.; N. Y., Ky., Okla.; England; Australia). 

L. annectans (Walcott) (21 —24). Rhabdosome 
of medium size; branches long (50 mm), doubly 
curved, 0.3 to 1.0 mm wide; angle of divergence 
270° to 290°; thecae 10 in 10 mm, inclined 15°, 
overlapping one-half their length. M. Ord.: N. Y. 
and Ohio (Utica), Okla. (Viola). 

NEMAGRAPTUS Emmons 1855 
(= stephanograptus Geinitz 1866; 
coenograptus Hall 1868; 
helicograpsus Nicholson 1868) 

( *Nemagrapsus elegans Emmons = Graptolithus 
gracilis Hall). Bilaterally symmetrical rhabdosome 
with main stem (of straight tubular thecae) sig¬ 
moid; simple uniserial branches given off from con¬ 
vex sides; sicula lies at center of principal stem. 
Ord. (distribution given below; also Ala.; Asia). 

*N. gracilis (Hall) (21 —26). Slender stem; 
branches finely serrate from crowding of thecae. 

M. Ord.: Newf.; Que.; Me., N. Y. (Normanskill), 

N. J., Tenn., Ark. (Womble), Okla. (Stringtown); 
Great Britain (Glenkiln); Australia. 

DICELLOGRAPTUS Hopkinson 1871 

(* Didymograpsus elegans Carruthers). Rhabdosome 
bilaterally symmetrical, consisting of two uniserial 
branches which diverge from the sicula at angles 
greater than 180° (the sicula being within the angle); 
thecae with conspicuous sigmoid curvature and open 
introverted apertures. Ord. (Canada; Vt., N. Y., 
Ala., Ark., Okla., Nev.; Great Britain; Asia; Aus¬ 
tralia). 

D. divaricatus (Hall) (21 —23). Branches diverg¬ 
ing at an angle of 270° until almost horizontal; 
thecae furnished with introverted apertures. M. 
Ord.: Eastern Canada (Chazy); Hudson River 
valley (Normanskill), Ark. (Womble, Big Fork), 
Nev.; Scotland and Wales (Glenkiln); Australia. 

D. gurleyi Lapworth (21 —22). Long, slender 
branches, at first diverging rectangularly, then twist¬ 
ing, sometimes forming a figure 8; thecae over- 
lapping one fourth their length. M. Ord.: N. Y. 
(Normanskill), Ark. (Womble), Okla. (Viola). 

D. mensurans Ruedemann (21 —19, 20, 31). 
Broadly U-shaped, at base diverging at an angle of 


240°, then curving upward, each branch describing 
more than half an ellipse; thecae about 10 in 10 mm, 
long and narrow, overlapping half their length, 
outer margin subparallel to axis. M. Ord.: N. Y. 
(Normanskill), Ala.. Ark. (Womble), Okla. (Bro¬ 
mide of U. Simpson, Stringtown). 

D. sextans Hal! (21—21). Similar to D. divari¬ 
catus, but with basal spines turned up and outward. 
M. Ord.: Newf.; Yt., Hudson River valley (Nor- 
mnnskill), Ark. (Womble). Sweden; Great Britain 
(Glenkiln); Australia. 

D. complanatus Lapworth (21—30). Branches di¬ 
verging at angles of ‘240° to 270°, thecae narrow, 
very oblique, and nonmucronate. IJ. Ord.: Ark. 
(Polk Creek), Okla. (Sylvan); Scotland and Ireland 
(U. Hartfell). 


DICRANOGRAPTl'S Hall 1865 
(*Graptolithus ra mo.su s). Rhabdosome Y-shaped, 
consisting of two symmetrical branches which are 
free in the distal part and eoaleseent in the proximal; 
thecae as in ('limacograptus. Ord. (eastern Canada; 
Me., X. Y., Ohio, Ark., Okla., Nev.; S. America; 
Europe; Asia; Australia). 

*D. ramosus (Hall) (21—25). Undivided portion 
long; incisions between thecae deep; thecae with 
mucronate points. M. Ord.: Newf.; eastern Canada; 
Me., Hudson River valley (Normanskill), N. J., 
Ark., Okla.; Great Britain (Glenkiln and Hartfell); 
Australia. 

D. nicholsoni Hopkinson (21—32). Biserial un¬ 
divided portion short (4 to 6 mm); uniserial branches 
long with axial angle of 75° to 80°; thecae with outer 
walls convex, spinose in biserial part, overlapping 
about half their length. M. Ord.: Me., N. Y. (Tren- 
ton-Utica), Cincinnati region, Ark. (Womble), 
Okla. (Stringtown, Viola); Great Britain (Glen¬ 
kiln and Hartfell); Australia. 

D. spinifer (Lapworth) Elies and Wood (21 33). 

Angle formed by uniserial branches about 40°; 
branches narrow (1 mm or less); thecae widely 
arranged (eight to nine in 10 mm) and strongly 
spinose. M. Ord.: N. Y. (Normanskill), Ark. 
(Womble), Okla. (Stringtown); Great Britain (Glen¬ 
kiln and Hartfell). 


CLIMACOGRAPTUS Hall 1865 
(*Graptolithus bicornis). Simple biserial rhabdosome, 
bilaterally symmetrical; thecae parallel, their outer 
margin straight and parallel to rhabdosome axis, 
tubular; aperture within well-defined excavation. 
Ord. (Greenland; eastern Canada; widely distrib¬ 
uted throughout U. S. A.; South America; Europe, 
northern Africa; Asia; Australia), Sil. (rare). 

*C. bicornis (Hall) (21—35). Gradually widening 

upward, thecae approaching rectangular outline, 
base with two diverging mucronate points. M. r 
Newf.; Que., N. B.; Hudson River valley (Norman¬ 
skill), Va., Ala., Ark. (Womble), Okla. (Stnngtown, 
L. Viola); Europe; Great Britain (Glenkiln), Aus¬ 
tralia. 
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C. scharenbergi Lapworth (21—37). Rhnbilosome 
narrower and thecae more distant than in preceding; 
sicular spines scarcely developed. M. Ord.: Newf.; 
eastern Canada; N. Y. (Normanskill and later 
shales), Tenn.; Europe (Arenig? -C'aradoc). 

C. parvus Hall (21—38). Rhabdosome small (aver¬ 
age length 20mm, maximum 32 mm); rapidly attain¬ 
ing full width which is 1.5 to 2.0 mm; sicular ex¬ 
tremity spinose; thecae 12 to 15 in 10 mm, over¬ 
lapping about a third of the length. M. Ord.: Newf., 
Me., N. Y. (Normanskill), N. J., Ark. (Womble), 
Okla. (Stringtown, Viola). 

C. typicalis Hall (21—34). Differs from C. bicornis 
in the narrow, almost horizontal incisions between, 
and small mucronate point at base of thecae. M. 
Ord.: Ont.; N. Y. (Utica), Ohio, Wis. (Galena), 
Okla. (Viola). 

C. putillus Hall (21—39). Rhabdosomes very 
small (9 mm or less long) and narrow (1 to 1.3 mm 
wide), elliptical in section, widening gradually, and 
possessing a gently wavy median furrow on each 
lateral face; thecae tubular, little inclined to axis of 
rhabdosome in proximal half and subparallel to it 
in distal free half; closely arranged thecae (12 to 14 
in 10 mm); apertures straight and perpendicular to 
longer axes of thecae; nemacaulus thin. U. Ord. 
(Richmond): Anticosti; eastern Canada; Ill., Wis., 
Ia., Mo., Ark. (Polk Creek), Okla. (Sylvan). 

Ruedemann (1925, 62-63) has divided the Hudson 
River valley forms usually referred to this species as 
follows (all species are Ruedemann’s): C.eximius— 
U. Normanskill; C. strictus —Canajoharie; C. tenuis 
and C. pygmaeus —U. Utica; C. lorrainensis —Lor¬ 
raine. 

C. ulrichi Ruedemann (21—36). Rhabdosome 
small (12 to 18 mm long, 1.5 mm wide); thecae 10 to 
12 in 10 mm. U. Ord. (Richmond): Ill., Wis., la., 
Mo., Ark. (Polk Creek), Okla. (Sylvan). 

DIPLOGRAPTUS McCoy 1850 
{*Graptolithus foliaceus Murchison; [Bulman (1938, 
D76) lists Prionotus pristis Hisinger as the geno¬ 
type)). Rhabdosome linear to leaflike, bilaterally 
symmetrical, with two rows of alternating, oblique, 
straight, tubular thecae; virgula prolonged beyond 
the distal end in complete synrhabdosomes attached 
with others to a central float. Ord., Sil. (widespread 
throughout Canada and U. S. A., almost exclusively 


in Ordovician strata; S. America; Scandinavia, 
Great Britain; Asia; ‘(Australia). 

D. (Orthograptus) calcaratus Lapworth ( = D. 
foliaceus and D. pristis in part of American authors). 
(22—1). Large, oblique, acute .serrations, pointed 
exteriorly; three basal spines, the central usually 
longest; thecae forming subprismatic tubes. Ord. 
(this species and its varieties range from Norman- 
skill to Utica): Eastern Canada to Ala., Ark., Okla., 
New; Europe; Australia. 

D. (Amplexograptus) amplexicaulis (Hall) (22 - 
8-10). Rhabdosomes as much as 45 mm long and 
4 mm wide; thecae tubular with semicircular section; 
13 to 14 in 10 mm, inclined 30° to 40°, overlapping 
one third. M. Ord.: N. Y. (Trenton), Okla. (Viola), 
Tex. (Maravillas). 

D. (Glyptograptus) angustifolius (Hall) (22—22). 
Rhabdosomes circular in section; thecae 11 to 14 in 
10 mm, inclined at 30°, overlapping nearly one third; 
outer margins concave below, convex above; width 
of rhabdosome 1.2 to 1.5mm. M. Ord.: Newf.; Quo.; 
N. Y. (Normanskill), N. J., Ark. (Womble), Okla. 
(Stringtown), Nev.; Rocky Mountains of Canada; 
Europe. 

D. (Glyptograptps) dentatus (Brongniart) (= D. 
pristiniformis (Hall)) (22—4, 5). Narrow, slender 
stipes with circular section and closely crowded, 
very oblique thecae. L. Ord.: Que. (Levis); Hudson 
River valley (Deepkill), Ark.; Europe. 

D. (Glyptograptus) euglyphus (Lapworth) (= D. 
dentatus Lapworth) (22—2). Rhabdosome circular 
in section, long and narrow (40 mm long, 1.4 to 2.2 
mm wide); nemacaulus thin and long; thecae 7 to 9 
in 10 mm (18 to 22 per inch), inclined about 40°; 
aperture vertical to axis of theca, apertural margin 
concave; interthecal excavation deep, and as long as 
free part of theca. M. Ord.: Newf.; Que.; N. Y. (Nor¬ 
manskill), Ark. (Womble), Okla. (Stringtown, L. 
Viola), Nev.; B. C.; Great Britain (Glenkiln). 

D. (Orthograptus) nexus Ruedemann (22—3). 
Rhabdosome strap-shaped, maximum length 12 mm 
and width 1.5 mm; thecae 13 to 15 in 10 mm, 2 mm 
long, very straight, overlapping one-half to total 
length, inclined 30° to 40°, four times as long as wide. 
U. Ord.: Ont.; N. Y. (Eden), Okla. (U. Viola). 

D. (Orthograptus) peosta Hall (22—6, 7). Small, 
of broadly oval section; thecae at angles of 30° to 40°, 
subrectangular, four times as long as wide, with 


PLATE 22 

[Figures are xl unleiia otherwise indicated; graptolitee after Ruedemann [N Y St Mu», M 7, 11); conularide after Hall [Pal N Y 1, 2. 5).I 
1-10. Olplograptus app. 1. D. calcaratus. 2. D. euglyphus. 3. D. nexus (x5). 4. 5. D. dentatus (xl. x5). 6. 7. D. peosta (xl, x4). 8-10. I>. 
amplexicaulis (xl.x4.xl) [8. 9:JP8J. 11. Cryptograptus tricornls (x5). 12-14. Glossograptus epp. 12, 13. G. quadrlmucronatue. A nearly 
complete rhabdosome; restoration of a complete eynrhabdosome showing float and other structure*. 14. G. ciliatus. A complete rhal- 
dotome. 15. 1«. Retiollles gelnUxianu* venoaus. A fragmental rhabdosome. and a much enlarged portion (x6>. 17. Lasiograptue mucro- 
natus. A eynrhabdosome showing rhabdosomes of several ages. 18, 19. Glossograptus spp. 18. G. quadrlmucronatus cornutus. Sicuiir 
portion mueh enlarged (x7). 19. G. whltfleldi (x5). 20. 21. 23. 24. Monograptus spp 20. 21. M. cllntoneneis (xl. *5). 23. M. bohemlcus 
it 9 ' U ' M ' n,l “ onl ( * 4) |JP °1 22 - Dlplograptua angustifolius. 25. Cyrtogrsptus ulrichi 20-30, 32-36. Conularla spp. 26. C. erus- 
I o Q 8 fi). 27, 28. C. nlagarensis. A nearly complete specimen, and a small portion considerably enlarged. 29, 30. C. irentonens s. 
A nearly complete specimen, and a portion enlarged about twice. 32. C. mlssouriensls (x0.5) [Mo G S 5]. 33. 34. C. huntlana. A nearly 
complete specimen, and a email portion considerably enlarged to show nature of surface. 35, 36. C. undulata. A small portion of surface 
enlarged 1 and a fairly complete specimen. 31. Melsconularia ulrichi [DUB. JSL 23]. A email portion of surface, considerably enlarged 
U12), showing papillose nature. 
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rounded sides, imbricated on the median line, and 
overlapping two-thirds their length. U. Ord. (Rich¬ 
mond): Wis., Ill., Minn., Ia. 

CRYPTOGRAPTUS Lapworth 18S0 
(* Diplograptus tricornis Carruthers). Differs from 
Diplograptus and Climacograptus in the deep excava¬ 
tions of outer margin of theca; spine at top of theca; 
chitin thin, thus lacking gloss of thick-tested grap- 
tolites. Ord. (distribution below). 

*C. tricornis (Carruthers) (22 — 11). Short (25 mm 
or less) and narrow (1.3 mm) rhabdosome with four 
spines at sicular end (three generally seen) ; thecae 
tubular, inclined 20°, overlapping one-third to one- 
half, mucronate, often recurving, the appearance at 
times that of reversed thecae. M. Ord.: Newf.; 
eastern Canada; N. Y. (Normanskill), Tenn., Ark. 
(Womble), Okla. (Stringtown, Viola), Nev.; S. 
America; Great Britain (Glenkiln); Bohemia; Asia; 
Australia. 

GLOSSOGRAPTUS Emmons 1855 
(*(?. ciliatus). Rhabdosome shaped like long, fairly 
narrow leaves, ornamented with two rows ot iso¬ 
lated spurs; each theca bearing one or two long 
spines at outer margin of aperture. Ord. ^Que., B. C.; 
Me., N. Y., Ala., Cincinnati region, Ark., Okla., 
Nev.; Bolivia; Europe; Great Britain; Asia; Aus¬ 
tralia). 

*G. ciliatus Emmons (22—14). Rhabdosome pris¬ 
matic, of subhexagonal section; thecae broad and 
low, of rectangular section, inclined 30°, overlapping 
three-fourths; aperture rectangular, two long curved 
spines springing from middle of horizontal outer lip. 
M. Ord.: Newf.; Que., Ont. (Glenogle); Me., N. Y. 
(Normanskill), Ala., Ark. (Womble), Okla. (Viola), 
Idaho, Nev.; Wales. 

G. quadrimucronatus (Hall) (= Diplograptus 
pristis in ptfrt) (22—12, 13). Very closely set, rec¬ 
tangular thecae, overlapping two-thirds their length, 
with scarcely projecting lips but with two strong 
spines, one at each lip angle. M. Ord.: Que.; N. Y. 
(Trenton), Cincinnati region, Okla. (L. Viola), 
Nev.; Europe. G. quadrimucronatus approximatus 
Ruedemann. N. Y. (Utica). G. quadrimucronatus 
cornutus Ruedemann (22—18). N. Y. (Canajo- 
harie). 

G. whitfleldi (Hall) (22—19). Rhabdosome more 
slender than G. ciliatus, with sides diverging and 
again converging; thecae apparently with one nearly 


horizontal spine each. M. Ord.: Newf.; eastern 
Canada; N. V. (Xnnnanskill). Ark.; Bolivia; Great. 
Britain (Glenkiln). 

LASIOGHAl’Tl'S Lapworth 1X73 
costal us). Rhabdosome lung and fairly narrow; 
thecae inclined at fairly low angles, furnished with 
spines: nemaeaulus thin and usually shorter than 
rhabdosome. L. and M. Ord. (Quo.; Me.. Yt., N. Y., 
Ohio, Ark.; S. America; Europe; Australia). 

L. (Hallograptus) mucronalus (Hall) (22—17). 
Synrhabdosome consisting of eight or more rhahdo- 
somes; the latter long (over 35 mm), slender (1 to 2 
mm), with rounded sicular extremity: thecae 8 to 10 
in 10 mm, inclined at 20° to 30°, overlapping about 
a half; apertural margin horizontal or even receding, 
often concave; apertural excavation long, triangular, 
one-third the transverse width of the rhabdosome 
and one-half the length of the thecae. M. Ord.: 
Newf.; X. Y. (Normanskill), Ark. (Womble), Okla. 
(Stringtown); Great Britain (Glenkiln). 

RETIOLITES Barrande 1850 
(*Graptolithus geinitzianus (Butman (1938, D81) 
lists Gladiolites (ketiolites) geinitzianus Barrande as 
the genotype]). Rhabdosome with periderm attenu¬ 
ated and supported on a mesh work of fibers; thecae 
in two rows, opening outward; two virgulae at¬ 
tached to opposite sides, in median plane. Ord., Sil. 
(N. S.; N. Y., Ark.; Ireland and Scotland). 

R. geinitzianus venosus (Hall) (22—15, 16). 
Thecae slightly oblique; apertural margin concave; 
periderm very tenuous. M. Sil.: N. S.; N. Y. (Clin¬ 
ton). 

MONOGRAPTUS Geinitz 1852 emend auett 

(*Lomatoceras priodon Bronn). Rhabdosome with 
only a single row of thecae, which in some American 
forms are drawn into bent points, at the apices of 
which are the apertures; rhabdosomes straight, 
curved, or sometimes spirally coiled. Sil. (Greenland; 
Arctic America; N. S.; Me., N. Y., Pa., Ind., Ark., 
Idaho; Great Britain; North Africa; Asia; Australia). 

M. clintonensis (Hall) (22—20, 21). Stipe straight 
with well-marked virgula, ends of thecae bent oyer 
so that apertures in life opened upward. M. Sil.: 
N. S.; N. Y. (Clinton), Pa. 

M. nilssoni (Barrande) (22—24). Rhabdosome 
slender, with length of several centimeters and width 
of 1 mm; with gentle double turve proximally and 


PLATE 23 

[Figures are xl and after Baseler [JP 111 unless otherwise indicated.) 

1» 2. Conchopellia alternate [JP II; photographs furnished by J. B. Knight). Inclined lateral view of a paratype and top view of holotype. 
3. Serpulltes anguatlfoliua [N Y 8t G, An Rp 15). 4-8. Porpitea spp. 4. 5. P. rotuloldes [Pal N V 6]. Top and basal views 6-8. F. i"lem- 
gsnenala. Basal and top views (xl.5), and portion of periphery (x4.5) showing strong crenulations. 9. Kunth's diagram of a tetr&mera 
coral [NAIF). Ca, cardinal septum; Co, counter septum; A. alar septa. 10. Duncanella borealis (x2) [Ind G S llj. 11—F a two 

parvulua. 11: Enlarged top view (x4). 12-14: Basal, top, and side views (all xl.5). 15-18. Mlcrocyclus discus (xl.5). Ba*al, " l *** 
top views of well preserved specimens. 19-23. Mlcrocyclus thedfordenaia (x2). Basal, top. side, and top views of severs »P ^ ^ 
24-30. Hadrophyllum spp. 24, 25. H. orblgnyl. Top and side views (xl.5). 26-28. H. ovale. Top, side, and basal view* (x • ’ ^ 

•planatum (Bassler’e figure after Cummins, Tex G 8, An Rp 2). Side and top views. 31-33. Dlpterophyllum glans. Top a 
(■1.5) and enlarged top view (x4)'. 34-37. Baryphyllum verneulllanum. Basal, side, and top views (xl.5). 
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usually straight distally; thecae S to 0 in 10 mm, 
simple, with slight sigmoid curve, 2 mm long, over¬ 
lapping about a third their length; apertural margin 
straight, inclined about 20°; proximal end without 
sicula, generally narrow, 2 mm wide. M. Stl.: Me., 
Okla. (Henryhouse); Europe; Great Britain; Aus¬ 
tralia. _ , , 

M. bohemicus (Barrande) (22—23). Rhabdosome 

broadly curved, long and relatively large (5 cm long, 
0.25 to 2.4 mm wide); thecae 8 to 11 in 10 mm, simple 
tubes 2 mm long, 2 to 3 times as long as wide, over¬ 
lapping a third to a half their length, inclined about 
30°. M. SiL: Ind.? (Mississinewa), Okla. (Henry- 
house); Europe; Great Britain; Australia. 


servations to support his conclusion that ('otiuluria 
and closely related genera are am*ient Scyphozoa. 
He includes in his "(\iiuilnrien’’ the following 
genera; Scrpulilcs, first appearing in the Lower 
Cambrian; Con itl a rid I a, first known from the Middle 
Cambrian; and Connlnrin, unknown before the 
Upper Cambrian. Knight (1937) supports Kiderlen’s 
conclusion and adds the Ordovician ConrhopcUIs to 
the Conularida. It is also probable that Mdaconu- 
laria Foerste should be assigned to this group (sec 
Boucek 1939, and Kieslinger 1939). ('olcohm Hall 
and Hyolithellus Billings may belong here, but in 
this work they arc included in the Mollusca under 
“Incertae sedis.” 


CYRTOGRAPTUS Carruthers 1867 

(*C. murchisoni). Like Monograptus, but curved 
and with secondary branches on one side. M. Sil. 
(Mo., Okla.; Europe). 

C. ulrichi Ruedemann (22—25). Branches narrow 
and curved at base, widening and straightening out¬ 
ward; thecae scarcely projecting. Niagaran: Mo. 

CLASS SCYPHOZOA 
CONULARIDA 1 

For many years the Conularida have constituted a 
large, "catch-all” group of Paleozoic shells which 
show considerable variation in form, composition 
and structure. These shells have usually been 
assigned to the following five families: STYLIO- 
LINIDAE, HYOLITHIDAE, TENTACULI- 
TIDAE, TORELLELLIDAE, and CONU- 
LARIDAE. All but the last are considered under 
Mollusca. 

The conularids, as typified by Conularia, have 
been assigned to various biological groups in the past, 
but the general practice in the last quarter century 
has been to consider them mollusks. Recently, how¬ 
ever, Kiderlen (1937) has assembled convincing ob- 


CONULARIA Miller ISl.x 

(*C\ quadrisulcata Sowerby). Shell elongated pyram¬ 
idal, with transverse section quadrangular; each 
lateral face marked by a median longitudinal groove; 
surface transversely striated or ribbed; posterior 
(apical) portion of shell divided off by septa; aper¬ 
ture constricted by four lobes incurved from the 
margin. Ord.-Jura. (widespread in eastern Canada 
and throughout U. S. A.). 

C. trentonensis Hall (22—29, 30). Sides diverge 
from apex at about 25°; each side marked by trans¬ 
verse costae (2 to 4 in 1 mm) which are bent adaper- 
turallv, forming an angle of about 180° at the median 
line. M. Ord. (Trenton): Que.; N. Y. to Va., Ia. 

C. niagarensis Hall (22—27, 28). Sil.: N. Y. 
(Rochester), Md., Ohio (Brassfield), Ind. 

C. huntiana Hall (22—33, 34). L. Dev. (Helder- 

bergian): N. Y., Tenn., Miss. 

C. undulata Conrad (22—35,36). M. Dev. (Hamil¬ 
ton) : N. Y., Md. 

C. missouriensis Swallow (22—32). Very large, 
elongated, four-sided, pyramidal with two opposite 
sides wider than other two; cross-section triangular; 
angles at four corners deeply furrowed longitud- 


1 Boucek, B., Conularida, in O- H. Schindewolf’s Hand- 
huch der Palaozoologie, Bd 2A: A113-A131, 1939 (Berlin). 
Calvin, S., Conularia missouriensia Swallow: Am G 5: 207- 
208, 1890. Dyer, W. S., On Conularia rugosa from the Lock- 
port limestone at Hamilton, Ontario: R Soc Can , Tr 15: 
65-68, 1921. Kiderlen, H., Die Conularien, Ueber Bau und 
Leben der ersten Scyphozoa: N Jahrb f Min % etc., B Bd 77, 
Abt B: 113-169, il, 1937. Kieslinger, A., Medusae fossiles: 
Fob Cat , para 26: 1-20, 1924; Scyphozoa, in O. H. Schinde¬ 
woirs Handbuch der Paliiozoologie, Bd 2A: A69-A109, il, 
1939 [Berlin]. Knight, J. B. f Conchopellis Walcott, an Ordo¬ 
vician genus of the Conulariida: JP 11: 186-188, il, 1937. 
Kuhn, O., Hydrozoa: Fo8 Cat , pars 36: 1-116, 1928; 


lydrozoa, in O. H. Schindewolf’s Handbuch der Paliio- 
oologie, Bd 2A: A1-A68. il. 1939 (Berlin). McKee, E. D., 
^ Conularia from the Permian of Arizona: JP 9: 427 429. 
935. Roy, S., A new Niagaran Conularia: Field Mus A H. 
;s Pub 6: 147-154. il. 1935. Ruedemann. R., The discovery 
if a sessile Conularia: N Y St G, An Rp 15: 701—720, »!, 
1898. Sinclair, W., The genotype of Conularia: Can Field- 
Vat 54: 72-74, 1940; A discussion of the genus Metaconu- 
aria with descriptions of new species: R Soc Can, 1 r 34. 
101-121, il, 1940; The Chazy Conularida and their con¬ 
veners: Carnegie Mus. An 29: 219-240. il. 1942 Wal¬ 
cott, C. D.. Fossil medusae: USGS. M 30: 1-201. il. 1898. 


PLATE 24 

[Figures are xl unless otherwise indicated.) 

1-10. Streptelaama spp. 1-3. S. corniculum (CGS, Contr Can Pal 4). Exterior; longitudinal and cross sections. 4-7. S. p€l°skeyM»® [ ^ 
13). 4: 8ection of neanic septa (x5.3). 5-6: Cross and longitudinal sections (xl.3); and cross section of neanic portion (x Vardinal 
ruetleum |CGS, Contr Can Pal 4). Cross section, exterior, and longitudinal section. 11—16. Enterolaama spp. 11-13. E. cm C “ n R §t. u d»- 

and calicular views (N Y St Mus, B 451; longitudinal section [CGS, Contr Can Pal 4). 14-16. E.ktrictum (N Y St Mus, ' fi j ^ crOM 
nal (x2.5) and cross (x5) sections showing septal structure. 17-20. Stereolasma rectum. Alar and cardinal views [NA J. R q 

and longitudinal sections (x2) [N Y St Mus, B 39). 21-24. Duplophyllum •eptarugosum [Kan G. S, B 38; drawings urr |^ ^ ca i| cu i ftr 
Moore). longitudinal and cross sections (x3). 25-27. Hapslphyllum calcarlforme. Lateral and top views (Ind G SI h ®" drawings fur- 
view (x2) [N Y St Mus, B 39). 28-31. Malonophyllum kmnsasense. Longitudinal and cross sections (x3) [Kan GS,« 
nished by R. C. Moore). 
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inally; sides without distinct median groove. Miss. 
(Warsaw and St. Louis): Ind., Ill., Mo., Ncv. 

C. crustula White (22 —26). Small, with four 
sides equal; four angles distinctly furrowed, with 
slender median furrow also. Penn.: Mo., Ark., 
N. Mex. 

METACONULARIA Foerste 1928 
( *Conularia aspersa Lindstrom). Shell like typical 
Conularia in form, but very thin and with surface 
bearing very minute granules or papillae, usually 
too small to be distinguishable readily with unaided 
eye, and arranged in numerous transverse and verti¬ 
cal rows; each of the four faces of the shell is supplied 
on its interior with two vertical septa which are close 
to the median line of each face; these septa are thin 
and project inward only 0.05 mm or less; no thick¬ 
ening at margin of shell. M. Ord.—U. Sil. (Ont.; 
N. Y., Wis., Ill., Mo.; Gotland; Bohemia; England). 

M. ulrichi Foerste (22—31). M. Ord.: Wis 
(Black River). 

1 We take pleasure in acknowledging the valuable assist¬ 
ance of the following: Drs. G. M. Ehlera, Winifred Gold¬ 
ring, W. A. Kelley, and Grace Stewart, who aided in 
many ways in revision of the middle Paleozoic genera; 
Drs. R. C. Moore and R. M. Jeffords, who furnished 
descriptions and illustrations of a number of Pennsyl¬ 
vanian and Permian species; and Drs. J. W. Durham, 
L. W. Stephenson, T. W. Vaughan, and J. W. Wells, who 
helped in revision of the Mesozoic and Cenozoic Hexa- 
coralla. 

* Bassler, R. S., The Paleozoic rugose family Paleo- 
cyclidae: JP 11: 189-201, il, 1937. Coryell, H. N. # and 
Ohlsen, V., Fossil corals of Puerto Rico: N Y Ac 5c, 
Sure Puerto Rico and Virgin Is. 3 (2): 168-236, il, 1929. 
Cox, I. H., Revision of Calapoecia Billings: Can Nat Mus, 
B 80, gs 53: 1-49, il, 1936. Davis, W. J., Kentucky fossil 
corals, Pt 2: Ky G S, pi 1-139, 1885. Diener, C., Cnidaria 
triadica: Fos Cat , pars 13: 1-46, 1921. Felix, J., Anthozoa 
palaeocretacea: Idem, pars 5: 1-84, 1914; Anthozoa ceno- 
manica: Idem, pars 6: 1-59, 1914; Anthozoa neocretacea: 
Idem, pars 7: 1-129, 1914; Anthozoa eocaenica et oligo- 
caenica: Idem, pars 28: 1-296, 1925; Anthozoa miocaenica: 
Idem, pars 35: 1-194, 1927; Anthozoa pliocaenica et plisto- 
caenica (cum indice ad omnes partes Anthozoarium ter- 
tiarium et quaternarium): Idem, pars 44: 1-180, 1929. 
Fenton, C. L. and M. A., The "Tabulate” corals of Hall's 
41 Illustrations of Devonian Fossils": Carnegie Mus , An 25: 
17-58, pi 1-8, 1936; Aulopora , a form-genus of tabulate 
corals and bryozoans: Am Mid Nat 18: 109-114, il, 1937; 
Heliophyllum and "Cystiphyllum," corals of Hall's "Illus¬ 
trations of Devonian Corals". Carnegie Mus , An 27: 207- 
250, pi 17-24, 1938. Fenton, M. A., Species of Aulopora 
from Traverse and Hamilton groups: Am Mid Nat 18: 
115-128, pi 1-6, 1937. Gane, H. S., Some Neocene corals 
of the United States: USNM, Pr 22: 179-198, 1900. 
Grabau, A. W., Paleozoic corals of China, Pt 1, Tetrasep- 
tata: Pal Sinica, Ser B, v 2 (1. 2): 1-76, 1-175, il, 1922, 
1928. Grove, B. H., Studies in Paleozoic corals: Am Mid 


CONC’l lOIM'.l.TIS Wal-Ott. 1X75 

(*(\ altcrnata). Shell apparently thin, fragile awl 
almost lloxiblc; form a lmv symmetrical cone with 
four lobes arranged in qurnlrilatt ral radial sym¬ 
metry; eight structures interpreted as muscle scars 
are arranged symmetrically in four pairs. M. Ord. 

(N. Y.). 

*C. alternata Walcott (.23 -1. 2). Trenton: X. Y. 

SERPULITES Murchison 1839 

( S. longissimus). Shell flattened with elliptical 
cross-section and edges thickened; surface with fine 
transverse or sometimes longitudinal striae. L. 
Camb.-Perm. (X. America: Sweden; England; 
India). 

S. angustifolius (Hall) (23—3). M. Ord.: X. Y. 

(Canajoharie). 


CLASS ANTHOZOA 1 2 

This class contains a large group of marine animals 
ranging from low tide to depths as great as 9,000 feet, 

A ’at 15: 97-137, il. 1934; A revision of some Mississippi!*" 
zaphrentids: Idem 1G: 337-378. il. 1935. Halt, J., Illustra¬ 
tions of Devonian fossils: corals of the Upper Heldorborg 
and Hamilton groups: .V V <7 .S. Pal: pi 1-39. 18/6: hossil 
corals of the Niagara and Upper Heldorbcrg groups: Inti 
G S, An Rp 12: 271-318. pi 1-28. 1883. Hayasaka, I., North 
American species of Lithostrotionelln: 7 nihoku Imp l me, 
Mem 13: 47-73. il. 1936. Heritsch, F., A new species of 
W augenophyllum from Permian of Texas: AJ. S31: 144-148. 
1936; A new rugose coral from Lower Permian of Texas, 
with remarks on the stratigraphic significance of certain 
Permian coral genera: AJS 32: 134-144, 193(5. Hill, L>., 
The Devonian rugose corals of L.U.vdale and Loyola. 
Victoria: R Sac Victoria. Pr 51: 219-256. il. 1939. Jef¬ 
fords, R. M., Lophophyllid corals from Lower Pennsyl¬ 
vanian rocks of Kansas and Oklahoma: K'.an G S, B 41: 
185-260. il. 1942. Kelly, W. A., Litlmstrotiontidae in the 
Rocky Mountains: JP 10: 351-361. il. 1942. Lambe, L. M., 
Canadian Paleozoic corals: CGS. Conti* Can Pal 4: 1 197, 
pi 1-18. 1899, 1901; Ottawa Xat 12:217-226. 237-258. 1899. 
Lang, W. D. f Smith, S., and Thomas, H. D., Index of 
Paleozoic coral genera: Brit. Mus Rp, P 1 - -31. 1940 
(Reviewed by J. B. Knight in JP 15: 178-180. 1941]. 
Lewis, H. P., Lower Carboniferous corals of Nova Scotia: 
An Mao A ' H 16: 118-142, 1935. Milne Edwards, H.. and 
Haime, J., Monographic des Polypiers Fossiles des ler- 
raines Pal6ozoique: Arch du Mus Pans V. 1851 (and 
numerous other important monographs). Moore, K. C... 
and Jeffords, R. M., New Permian corals from Kansas, 
Oklahoma, and Texas: V Kan Pub. G S Kan B A 8; Go 120. 

pi 1-8, 1941. Nicholson, H. A. .Tabulate corals of the Palaeo¬ 
zoic Period, Blackwood & Sons, 1879 [also sec Zittel. I ext- 
book of Palaeontology): Corals of the Silurian and Devo¬ 
nian: Ohio GS2: 181-242. il. 1875. Nomland. J. O.,(oro\a 
from the Cretaceous of California and Oregon: t (.at Dpi,, 
B 9* 59-76, il. 1917; New fossil corals from the 1 acme 
coast: Idem 10: 185-190, 1917. O’Connell, M -. Revision of 
Zanhrentis: N Y Ac Sc, An 23: 177-192, 1914. Okul.tch, V„ 


PLATE 25 

(Figures are xl unless otherwise indicated; Figs. 8-19 and 26-30 were furnished by R. C. Moore and appear in Kan G C j 

l-II. taphophyllldtiun spp. 1-3. L. proliferum [McChesney: 1860-65]. 4, 6. L. prollfcrum [Ind G S 13J. 6, 7. L. prollfenim I ^ type 
*-lle L. dunbari. Cross and longitudinal sections of type specimen (x3). 12, 13. Heritechla tflrtyl. Cross and longitu in* afK | top views, 
(x3), 14-19. Lophamplexus el Iasi. Cross and longitudinal sections of type (x3). 20-22. Axophyllum rude [Kan G S J. ■Lardophyllwn dla- 
and cross section enlarged (x2). 23-25. Dlbunophyllum ▼ sierise fJP 9). Croae and longitudinal sections (x2). 26- . ® (*2.4). 30. Wa- 

tine turn (x3). Longitudinal section showing calyx, and longitudinal and cross sections of type. 29. Herltachla colum 
>l«M|hjllnni texanum (x3). 
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but chiefly at home in tropical waters less than 300 
feet deep. 

The animal (polyp) consists of a barrel-shaped 
body with a circle of tentacles surrounding the 
mouth, which is situated at the free end; internally 
it is partly divided into compartments by radial 
partitions or mesenteries. The outer layer ( ectoderm ) 
of the entire width of the polyp opposite the mouth 
typically secretes a basal plate of calcium carbonate, 
upon which are later developed the radiating cal¬ 
careous plates (septa) which are deposited in inward 
and upward folds between the mesenteries. Since the 
lower part of the outer polyp wall also secretes cal¬ 
cium carbonate, an outer wall, the theca, is com¬ 
monly formed around this basal plate and is typically 
developed in the Tetracoralla. This theca, especially 
its continuation above the base, probably at times 
an added deposit of calcium carbonate due to sag¬ 
ging of the polyp, is usually termed epitheca. 

Within the soft body wall calcareous secretion 
may also go on, giving rise to various hard parts. 
With the upward growth of the theca, its lower 
portion, no longer occupied by the polyp, is parti¬ 
tioned off. The calcareous partitions are designated 
dissepiments if they lie between septa and tabulae if 
they extend partly or entirely across the theca. 
Secondary deposits, known as stereoplasm, may be 
made on these primary structures. 

The animal may be simple (solitary) or it may 


give rise by budding or division to a colony in which 
individuals may lie distin -i. or confluent; thus the 
corallum or hard structure secreted by the organisms 
may be simple or compound. The skeleton (really 
an exoskeleton) secreted by an individual is termed 
a corallitc. The upper part of tin* corallite, which is 
usually a prominent depression, is the calyx and is 
the place where the animal lives. I n compound forms 
of closely crowded corailites, the epitheca of the 
exposed portion of the outer corallitcs commonly 
unites to form a continuous peritheca, which en¬ 
velopes the base and sometimes the sides of the 
entire colony. 

Typically, each corallite has a circumferential wall 
and radiating lamellae or septa, though either one 
or the other of these may be much reduced or even 
lacking. The wall or theca may be an independent 
structure, growing upward like the septa from the 
bottom of the corallum, especially in the Tetra¬ 
coralla; or it may be formed of the thickened and 
fused outer ends of the septa, in which case it is 
designated a pseudotheca (common in Hexacoralla). 
The outer ends of the septa are frequently con¬ 
tinued beyond the thecal wall as costae. The septa 
may be rudimentary and the dissepiments and 
tabulae reduced to superimposed curved plates, as 
in Cystiphyllum, so that the structure is cystose. 
Septa may be smooth or granulose, or they may bear 
horizontal, conical or cylindrical rods (synapticula). 


Tetradidae: a revision of Tetradium: R Soc Can 3 (4) Tr 29: 1940. Swartz, C- K., Coelenterata. Md G S. L. Dev: 195 

49-74. 1935; Some Chazyan corals: Idem 30: 59-73, 1936; 227. il. 1913. Vaughan, T. W., Some CretacTOUs and Eocene 

Heliolilea, Tetradium, and Chaetelea: AJS 32: 361-379, corals from Jamaica: MCZ (Harvard), B 34: ZM iJ, 

1936; Some Black River corals: R Soc Can 3.(4) Tr 32: 87- 1899; Eocene and L. Oligocene coral faunas of the United 

111, 1938; Evolutionary trends of some Ordovician corals: States: USGS, Mon 39: 1 263, pi 1 24, 1900, QT J ,ca 

Idem 33: 67-80, 1939. Okulitch, V., and Albritton, C. C., review of the literature of the simple ger era of Madrepo- 

Malonophyllum, a new tetracoral from the Permian of raria Fungida . with a tentative classification. U - , 

Texas: JP 11; 24-25. il. 1937. Palmer, R. H.. Fossil and Pr 28: 371-424. 1905; Fossil corals of Canal Zone and 

recent corals and coral reefs of western Mexico: Am Phil related areas of Central America, and v\ cst Indies. . , 

Soc, Pr 67: 21-31. 1928. Plummer. F. B., Moore, R. C.. B 103: 189-524, pi 74-152, 1919. Vaughan, T. W.. and 

and Jeffords,R.M., L. Penn, corals from Texas and adjacent Hoffmeister, J. E., Fossil corals from Dominican Republic. 

Btates :U Tex B (in press). Quayle, E. H., Caryophyllia from MCZ (Harvard), B 67: 315-326, 1925. Vaughan, ■ 

California (Ahst.]: GSA, B 42: 369, 1931; Turbinolia from Wells, J. W., Check list of generic names applied to the 

Eocene of California: San Diego Soc N H 7: 91-109, il, 1932. Modreporaria Hexacoralla, 1-36 (La Jolla, Cat.], ivao. 

Rominger, C. L., Fossil corals: Mich G S 3 (2): 1-161, pi Revision of the suborders, families and genera ol ine 

1-55, 1876. Sanford, W. G., A review of the families of madreporarian hexacorals (Abst):G’o>4, Pr 193b- • * 

tetracorals: AJS 237: 295-323, 1939. Simpson, G. B., New Wells, J. W., Corals of the Trinity of central Texas: JP *. 

genera of Paleozoic rugose corals: N Y Si Mua, B 39: 199- 225-256, 1932; Cretaceous corals of AtlanUc and ouii 

222, il, 1900. Sloss, L. L., Devonian rugose corals from Coastal Plains and Western Interior ;\ B Am Fa f .j 

Traverse beds of Michigan: JP 13: 52-73, il, 1939. il, 1933; Eocene corals: Idem 20 : 1 - 20 , il, 1934; borne loss i 

Smith, S., Xylodea rugoaua, sp. nov.: AJS 26: 512-522, il, corals from the West Indies: USSM, Pr 83. . 1 • 

1933; Anthracolitic corals from British Columbia, etc. JP 1934; The nomenclature and type species of some genera o t 

9:30-42, il, 1935. Stainbrook, M. A., Priamalophyllum in recent and fossil corals: AJS 31: 97 *34, 

Cedar Valley beds of Iowa: JP 14: 270-284, il, 1940. phyllum halli E and H: Pal Am 2 (6): 1-22 IW/; £ew 

Stephenson, L. W., North American Upper Cretaceous genera of Mesozoic and Cenozoic corals. JP 1 

Micrahacia: USGS, PP 98: 115-131, il, 1916. Stewart, G., 1937. Werner, C„ Synonymy of mid-Devonian corais oi 

Middle Devonian corals of Ohio: GSA, SP 8: 1-120, pi 1-20, Falls of the Ohio: Wash Univ (Si Louia) Stud na sc ana 

1938. Stumm, E. C„ Corals of the Nevada limestone: JP Tech 7: 113-122, 1932; 9: 53-64. 1936. 

11: 423-443, il. 1937; 12: 478-485, il, 1938; 14: 58-67, il. 

PLATE 26 

[Figures are xl and after Hayaeaka [Taihoku Imp Univ, Mem 13] unless otherwise indicated.] (x 3 ) 

1-*. Leonardophjrllum acus [Kan G 8, B 38; drawings furnished by R. C. Moore]. Cross section and longitudinal Bect '°“ and'trans- 
4-«. LI thostrollon spp. 4, 5. L. whitneyl (*3) [photograph furnished by W. A. Kelly]. 6-8. L. prollferum [la G S 1 ). Longi u itudinft , ftnd 
***** sections enlarged (x3), and part of a corallum. 9-17. UthostroUonella spp. 9-12. L. caatelnaul (USGS, PP J- 
croes sections of a corallite (x2); aide and top views of a corallum (x0.5). 13, *4. L. amerfeana. Cross section (x2) and P 
hemUphaertca. Cross and longitudinal sections enlarged; top view of a corallum [Mo G S 4], 
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which frequently unite between adjacent septa, or 
radial rods (i trabeculae ). Often septa may also be re¬ 
inforced by vertical ridges, which in transverse sec¬ 
tion or in the calyx appear as short spines ( cariuar) 
extending outward from the septum ( HeliophyUum). 
The upper edges of the septa in the calyx may be 
smooth or spinous. A structure known as the colum¬ 
ella or pseudocolumella is commonly present in the 
axial region of the corallitc. A true columella, which 
is typical only in the Hexacoralla, extends from apex 
to calyx, as in Turbinolia. It may be simple or com¬ 
plex, a solid rod or a spongy structure. In the Tetra- 
coralla it is a secondary structure that is absent in 
the young. As used in the following discussion, 
columella refers to the axial structure formed by 
thickening along the line where the septa meet — of 
all septa in Lithostrotionella and of a thickening of 
the inner and counter septum in Lophophyllidium. 
Similar projections, formed in other ways, in the cen¬ 
ter of the calyx are pscudocolumcllae. These may be 
formed by twisting of the inner ends of the septa 
(Streptelasma), by a sharp upward arching of the 
tabulae in the center ( Acrophyllum ), etc. 

The tetracorals have the septa arranged in four 
groups or quadrants, which are separated by the 
four primary septa — cardinal, counter, and two 
alar (23—9). With growth the quadrants rapidly 
become filled with secondary septa which commonly 
equal the primary ones in length. This tetrameral 
arrangement is also frequently marked upon the 
outer surface of the theca. The cardinal septum 
may be so reduced that its position is marked by a 
groove or fossula] similar grooves in other positions 
are designated pseudofossulae. Most Mesozoic and 
later corals have the septa arranged in multiples of 
six. The septa are frequently very numerous and 
most of the cycles of septa reach near or to the 
center of the corallitc or corallum. As the polyp grows 
in circumference and adds new mesenteries and 
new tentacles, the calcareous base also increases in 
size and new septa, some of which may reach only 
part way to the center, develop between the older 
ones. 

The corallites in compound coralla may be 
crowded, in which case they are generally prismatic 
in form; or they may be far apart, remaining either 
completely dissociated at the upper surfaces ( Syrin- 
gopora) or becoming connected by a dense or coarse 
calcareous coenenchyma. This connective material, 
either dense or vesicular in structure, is secreted by 
the common colonial tissue ( coenosarc ) which ex¬ 
tends like a carpet between the polyps. The coral- 


Iitcs occasionally arc connected by nothing more 
than strongly developed costae. In few cases they 
become confluent by incomplete division and then 
the corallum surface consists of sinnon- grooves in 
which the septa point toward the center or axial line. 
If the septa are lacking, tabulae generally are well 
developed, as in Favnsihs, and these latter may be 
funnel-shaped (Syringopnra). The walls of tabu¬ 
lated corallites frequently are pierced by numerous 
mural pores regularly or irregularly arranged. A 
series of small shelves or .s uptamne generally occur on 
the inside of the wall near these pores. 

Manv technical terms not discussed here will be 
found in the references listed at the beginning of this 
section, particularly in works by Clrabau. Grove, 
Sanford, and Vaughan. 

Subclass Tetracoralla 

(= Zoantharia Rugosa Milne Edwards; Pterocorallia 
Freeh; Tetraseptata Grabau) 

Simple or compound corals with imperforate septa 
arranged tetramerallv with bilateral or radial sym¬ 
metry; without coenenchyma, but usually with 
strongly developed endotheeal material in the form 
of tabulae and dissepiments, and with well-marked 
and frequently wrinkled epithecal wall; coralla 
never dimorphic. Ord.-Perm. 

DUNCANKLLA Nicholson 1874 
(*/). borealis). Corallum simple, slender, with radial 
septa; tabulae and dissepiments lacking. Sil. 

*D. borealis Nicholson (23—10). Small, scarcely 
over 12 mm long; costae well developed. Niagaran: 
Ind., Tcnn. 

PORPITES Schlotheim 1820 

(= paleocyclus Edwards and Haime 1849) 

(*P. globulalus Schlotheim). Corallum small, dis- 
coidal, with flat epithecated base bearing a small 
centrally placed cone of attachment perpendicular 
to disk; calyx with major and minor spinose septa 
radiately arranged, the major bearing moniliform 
transverse dilatations and reaching to center; no 
fossulae, tabulae, or dissepiments. Sil.—Cret. 

P. rotuloides (Hall) (23—4, 5). About 20 major 
crenulated septa and 20 shorter secondary ones 
which extend only about a fourth the distance to 
center. Niagaran (Clinton): N. Y., Md., Pa. 

P. michiganensis (Bossier) (23-0-8). Differs 
from preceding in its more conical base, thicker 


PLATE 27 

(Figures are xl unless otherwise indicated.1 udinel 

1«14. Erldophyllum spp. 1-5. E. serials. A group of corallites (xl) and two enlarged (x2) sections (AJS (5): 20]; cross and 1 “ ^ ^ 
•actions <x2) [G8A, 8P 8j. 6—10. E. colllgatuvn. Diagrammatic sections enlarged (x2) (CCS, Contr Can Pal 4]: two * p ft j 

corallum (GHA, 8P 8). 11-14. E. arehlacl. Two fragmental specimens (NAIF): diagrammatic sections (x2) (CGS, on r cnJ ^ 
16-17. Zaphrenlla phrygta [GSA, SP H). Three views of a specimen. 18-26. Neoxaphrentl® spp. 18-20. N. tenella. Cro* ® er wannen8 |, 
(*3) (Am Mid Nat 10]; two views of a specimen [Ind G 8 17]. 21, 22. N. raclnensie (Geol Wia 4]. A calyx filling. 23- 
IJP0] Two views of a specimen, and two enlarged (x4) sections. 
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DUPLOPHYLLUM 



epitheca, more prominent and sharply spinose but 
thinner major septa (about 22), and its short but 
equally spinose minor septa which reach about a 
third of the way to the center. Niagaran: Mich. 
(Manistique). 

RHABDOCYCLUS Lang and Smith 1939 

(= acanthocyclus Dybowski 1873) 

(*Paleocyclus fletcheri Edwards and Haime). Like 
Porpites except that basal cone of attachment 
(peduncle) is eccentric and directed obliquely to 
corallum; septa strongly crenulated, the major ones 
meeting in calyx outside center, and the minor much 
shorter. Sil. (U. S. A.; England; Estonia). 

R. parvulus Bassler (23—11-14). Niagaran: la. 

MICROCYCLUS Meek and Worthen 1868 

(*M. discus). Coralla free, thin, discoidal, with a 
small central irregular basal scar of attachment and 
a shallow calyx with smooth septa arranged in four 
groups separated by fossulae, of which the cardinal 
one is best developed: cardinal fossula with septum. 
Dev Miss 

*M. discus M and W (23 —15-18). M. Dev.: Ill. 
M. thedfordensis Bassler (23 —19-23). This 
species, usually misidentified as the preceding, is dis¬ 
tinguished from that form by the smaller smooth 
central area, the major septa extending nearer the 
center, the minor septa usually more distinct and 
shorter and seldom united with the major, and the 
cardinal fossula deeper and more pronounced with 
septum more distinct. Hamilton: Ont. (Arkona). 

HADROPHYLLUM Edwards and Haime 1850 

( *H. orbignyi). Characterized by thick elevated 
corallum with calyx having four well developed fos- 
sulae and the base a conspicuous peduncle of at¬ 
tachment. Dev., Miss, (widespread in U. S. A.). 

*H. orbignyi E and H (23—24, 25). M. Dev.: 
Ind., Ky. 

H. ovale Bassler (23—26-28). Miss. (Ft. Payne): 
Ky., Ala. 

H. aplanatum CumminB (23 —29, 30). Penn.: 
Tex. (Bend). 

DIPTEROPHYLLUM Roemer 1883 

(*Zaphrentis glans White). Like Hadrophyllum ex¬ 
cept that peduncular point of attachment is much 
lengthened, giving corallum the aspect of a cup 
coral, and cardinal fossula is deeply incised with 
other three fossulae not well developed. Miss. 


*D. glans (White) (23—31-33). Burlington: la., 
Mo. 

BARYPIIYLLUM Edwards and Haime 1850 

{*B. vcrneuiUanum). Upper surface like Hadro- 
phyllum ; flattened under side exposes septa over 
entire surface except for small, inconspicuous pedun¬ 
cular area. Miss. 

*B. verneuilianum E and II (23—34-37). Miss.: 
Tenn. 

STREPTELASMA Hall LS47 
(*5. comiculum). “Form genus”; simple conical 
coralla, generally curved, with funnel-shaped calyx 
which generally is deep and furnished with numerous 
septa; longer septa in some species twisted at 
center to form a pseudocolumella; cardinal fossula 
present in later types; tetraineral arrangement of 
septa shown by their external ends; epitheca thin; 
interior with few dissepiments; tabulae rare or lack¬ 
ing. Ord.-Dev. 

*S. corniculum Hall (24—1-3). Corallum curved, 
calyx moderate, septa numerous and twisted at 
center. Black River: Ont. Trenton: Widespread in 
eastern and central N. America. 

S. rusticum Billings (24—8-10). Larger than 
S. corniculum (62 to 87 mm = 2.5 to 3.5 in.); septa 
coarser and more strongly twisted, forming a vesicu¬ 
lar pseudocolumella at center. U. Ord. (Richmond): 
Widespread and common throughout N. America. 

S. petoskeyense Sloss (24—4-7). M. Dev.: Mich. 

ENTEROLASMA Simpson 1900 
(* Streptelasma ( Petraia) stricta Hall). Differs from 
Streptelasma in having pseudocolumella formed by 
projections from inner edges of septa, which edges in 
vertical section resemble intestinal convolutions. 
Sil., Dev. 

E. caliculum Hall (24-11-13). Small, slender, 
uniformly tapering coralla with moderately deep 
calyx, comparatively few (20 to 50) septa separated 
by twice their width, thin epitheca. and costal 
grooves; septal ends united into a reticulate 
pseudocolumella. Sil. (U. Medinan and Niagaran): 
Que., Ont.; N. Y. to Ala., Ind., Wis. 

*E. strictum (Hall) (24-14-16). Corallum usu¬ 
ally straight, simple, very gradually and regularly 
enlarging; exterior with strong growth undulations; 
costae strong, giving ribbed surface. L. Dev. (Helder- 
bergian): Appalachian region (N. Y. to Tenn.), Okla. 

DUPLOPHYLLUM Koker 1924 
C *Cyathophyllum? zaphrentoides Etheridge). Cylin- 


PLATE 28 

(Figures are xl unices otherwise indicated.) 

CanlnU app. 1-3. C. Juddi dawaonl [CGS. Contr Can Pal 4). Exterior and aectiona of type. 4-6, C. torqula [Mo G S 4J. Exterior an 
•actions. 7-15. HeterophrenlU app. 7-11. H. prolific*. Side and calicular viewe (Geol Can 1863J; calicular viewa of three specimen a l* 1 
G 8 3J. 12. H. simplex [Pal N Y, Dev Corale]. 13-15. H. nevadenals [JP 11). Longitudinal and croaa aectiona. 16, 17. Trtplophyllum sp nu 
loeuin (Am Mid Nat 16). Calicular and aide viewe. 18-24. Homalophyllum app. 18-22. H. ungula. Calicular and two side n * . 

12); two other specimens [Mich G 8 3). 23, 24. H. calceolum [Am Mid Nat 13). 25, 26, 30, 31. Slphonophrentis gigantea. Diagram 
•ectiona [CG8, Contr Can Pal 4); calicular and lateral viewa of a large specimen (x0.5) [Mich G 8 3). 27-29. Dlversophyllum Iraver 
(*1.3) [JP 13). Crote and longitudinal aectiona of same specimen, and longitudinal section of another. 
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DIBUNOPHYLLUM 


87 


drical small to medium-sized corals having numerous 
subequal major septa that reach axis in young stages 
but not in adult; somewhat long, slender, generally 
flexuous secondary septa which tend to unite distally 
with an adjacent major septum; tabulae thin, 
arched upward gently; dissepiments not observed. 
Perm. (N. America; Australia; Timor). 

D. septarugosum Moore and Jeffords (24—21-24). 
Strongly flexuous minor septa and irregularly 
thickened major septa; well-defined calicinal bud¬ 
ding. M. Perm. (Leonard): Glass Mts., W. Tex. 

STEREOLASMA Stimson 1900 

{*Strombodes? rectus Hall = Sireptelasma rectum 
Hall (in part)). Corallum simple, straight or curved; 
calyx circular; fossulae conspicuous; septa alter¬ 
nating in size, the major ones extending to center, 
straight or very slightly twisted; there is a pseudo¬ 
columella formed by stereoplasmic binding together 
of inner ends of septa. Dev. 

*S. rectum (Hall) (24—17-20). Surface strongly 
wrinkled and irregular because of strong epitheca. 
Hamilton: N. Y. to Md. 

HAPSIPHYLLUM Simpson 1900 

( *Zaphrenti$ calcariformis Hall = Z. cassedayi 
Milne-Edwards). Corallum simple, small, conical, 
with an elongate or horseshoe-shaped inner wall 
opening on side of cardinal fossula; tabulae and dis¬ 
sepiments present. Miss. 

*H. calcariforme (Hall) (24-25-27). Meramec 
(Salem): Ind., Ky. 

LOPHOPHYLLIDIUM Grabau 1928 
(= lophophyllum of most American authors) 

(*Cyathaxonia prolifera McChesney). Small to 
medium-sized, solitary conical corals, straight or 
curved; septa 30 to 50, alternating in length; theca 
longitudinally grooved; calyx moderately deep, 
hearing a laterally compressed, generally solid 
columella that projects prominently; thin up-arching 
tabulae extend from wall to wall; dissepiments not 
observed. Penn., Perm. (N. America; China; 
?U. S. S. R.). 

*L. proliferum (McChesney) (probably = Lopho¬ 
phyllum profundum Edwards and Haime of many 
American authors) (25—1-7). Penn.: Widespread 
and common in the Mississippi Valley to Tex. and 
N. Mex.; Alta. Perm.: Ariz. (Kaibab). 

L. dunbari Moore and Jeffords (25—8-11). 
Nearly straight corals of medium size; major septa 
19 to 25 in adult stage; a conspicuous open fossula is 


formed by mind ion of rnrdiiml septum; columelln 
proportionately smaller than in preceding, h. Perm. 
(Wolfcnmp); Kan. (Bcatii'A. 

MALONOPIIYl.Ll M < >kuliteh and Albritton 1937 

(*M. iexanum). Like l.ophonUyUuiium . but tabulae 
lacking. L. Perm. (Wollejimp) to lower M. Perm. 
(Leonard) (Kan., Tex.). 

M. kansasense Moore and Jeffords (24-28-31). 
Small, steeply conical solitary corals slightly curved 
in plane of alar septa; major septa 20 to 24. much 
shortened near calyx; counter septum not extended 
in adult stage; prominent solid columella. Wolfcamp: 
Kan. (Beattie). 

*M. texanum O and A. Major septa 40, not greatly 
reduced near calyx, deflected strongly toward 
counter septum. Leonard: Malone Mts., \Y. lex. 

LOPHAMPLEXUS Moore and Jeffords 1941 
(*L. eliasi). Youthful stages like Lophophyllidium 
columella lacking in mature stages where tabulae 
and short septa resemble those of Amplexus. L. 
Perm. (Wolfcamp) (Kan., Okla.). 

*L. eliasi M and J (25-14-19). Corals of medium 
size, about 27 major septa; cardinal fossula present 
except in fully mature stage. Wolfcamp: Kan. 
(Foraker, Beattie), Okla. (Foraker). 

HERITSCHIA Moore and Jeffords 1941 

(*H. girtyi). Conico-cylindrical corals of medium 
size growing in loosely packed colonies; strong septal 
grooves on theca; major septa evenly disposed, 
obliquely fluted, not reaching axial column, which 
is laterally compressed, solid or bearing a few radial 
lamellae; widely spaced tabulae in central region 
and abundant dissepiments in peripheral zone. L. 

Perm. „ __ 

*H. girtyi M and J (25—12, 13). Wolfcamp: Kan. 

(Florence). . 

H. columbica (Smith) (25—29). Differs from 

H. girtyi in smaller size, less thickened column, and 

lack of a distinct septal stereozone. ?L. Perm.: B. C. 

DIBUNOPHYLLUM Thomson and Nicholson 1876 
(*D. muirheadi). Corallum simple, conical; epitheca 
complete, thin, annulatcd; calyx shallow, with cen¬ 
tral boss which is separated into two equal parts by 
a mesial line; primary septa do not reach central 
area and secondary ones short or wanting; dissepi¬ 
ments abundant in peripheral zone only; tabulae 
present; similar to Clisiophyllum in many struc¬ 
tural features. Carb. (U. S. A.; Europe). 


PLATE 29 

[Figures are *1 and after Lambe [CGS, Contr Can Pal 4] unless otherwise indicated ] ^ ^ vjeW8 

1.2. Tortophyllum eysllcum [JP 13]. Diagrammatic sections enlarged about *1.2. 3-5. Lambeophyllum profundum a. yandelll. 

and longitudinal section. 6-18. Amplexus spp. 6-8. A. shumardl. Sections and exterior. 9. 10. A. am on “ e * jgj^ jgj Two coralla 
Exterior and sections. 14, 15. A. nevmdensls (JP 11]. Cross and longitudinal sections. iS-lS. A. co^uga u « _ Disphyllum occldens 
*nd across section. 19. Hallla veslculala (xl.3) (JP 13]. 20, 21. Cyathophyllum robustum [GSA. or »|. • * STnmp U>pliyllum muttl- 

UP 12]. Cross section of several corallites and a longitudinal section. 24. Grypophyllum glganteum 
Diagrammatic sections (x2); top and side views of part of a corallum [Mich G S 3). 
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ERIDOPHYLLUM 


D. valeriae Newell (25-23-25). Penn.: Kan. 
(Eudora). 

AXOPHYLLUM Edwards and Haime 1850 

(? = lonsdaleia McCoy 1849, or carcinophyllum 
Thomson and Nicholson 1876) 

(*A. expansion). Corallum simple, turbinate, with 
complete epitheca; axis occupied by a large, strong 
cylindrical columella composed of numerous vertical, 
spirally twisted lamellae; zone between columella 
and peripheral wall occupied by dissepiments and 
coarsely vesicular; septa well developed, extending 
to center of visceral chamber. Penn.: (central 
U. S. A.). 

A. rude White and St. John (25—20-22). Penn.: 
Ind. (W. Franklin), Kan. 

WAAGENOPHYLLUM Hayasaka 1924 

(''Lonsdaleia indica Waagen and Wentzel). Colonial 
rugose corals, generally fasciculate and consisting of 
small, closely packed, cylindrical corallites; major 
septa subequal, slightly wavy, persisting to theca; 
peripheral zone of dissepiments prominent; tabulate 
zone narrow; axial column formed by arched 
tabellae and few radiating lamellae; column joined 
to counter septum; differs from Heritschia chiefly 
in nature of septa. M. and U. Perm, (the genus is 
an index fossil throughout the world). 

W. texanum Heritsch (25—30). Corals unusually 
large for genus; axial column very prominent, rather 
dense. Guadalupe: W. Tex. (Altuda). 

LEONARDOPHYLLUM Moore and Jeffords 1941 

(*L. distinction). Conico-cylindrical solitary corals; 
theca not marked by distinct septal grooves; major 
Bepta evenly disposed, subequal except for shortened 
cardinal septum; a prominent columella intersects 
numerous tabulae that have steeply conical form; 
dissepiments absent. M. Perm. (W. Tex.). 

*L. distinctum M and J (25—26-28). Distin¬ 
guished by even slope of tabulae. Leonard: W. Tex. 

L. acus M and J (26—1-3). Tabulae subvertical 
in axial region. Leonard: W. Tex. 

LITHOSTROTION Fleming 1828 
(*L. striatum). Colonial coralla composed of pris¬ 
matic or cylindrical corallites, each enveloped by an 
epitheca and all by peritheca; central portion oc¬ 
cupied by tabulae which are inverted funnel-shaped, 
terminating in the calyx in a columella; septa well 



developed; outer area with numerous disM-pimruts. 

Miss., Penn. 

“L.” proliferum Hall (26 *’> M. M. Miss. (St. 

Louis): Ill. 

“L.” whitneyi Meek (26 1. 5) Miss.: Mont., 

Idaho, Utah, Nov. Penn.: (Rundlv-: western 
Canada. 


LITHOSTROTION 1CLLA Yabeand Hayasaka 1915 

(= lithostrotion and LONSUAi.Ei.v of American 

authors) 


(*L. unicnm). Corallum composite, massive, com¬ 
posed of prismatic corallites with lamellar columella; 
distinguished from Lithostrotion by a vesicular 
peripheral zone, well bounded by an inner wall, the 
inside of which has essentially the same structure as 
Lithostrotion ; septa protruding out of inner wall soon 
disappear in vesicular zone, without extending to 
wall. Miss. 

L. castelnaui Hayasaka (26—9 12). Corallum 


composite, massive, very large; corallites long, pris¬ 
matic; calices variable in size, larger more than 
25 mm across; central columellar projection; septa 
abundant, not quite reaching center; cardinal fos- 
sula often apparent at one end of columellar projec¬ 
tion. Miss.: Va., W. Va., Ala., Kv., Ill., Mo. (This 
is the common “Lithostrotion” which is the charac¬ 


teristic fossil of the inid-Mississippian throughout 
the eastern two-thirds of the U. S. A.) 

L. hemisphaerica Hayasaka (26—15-17). Struc¬ 
turally like L. castelnaui, but it is smaller, hemispher¬ 
ical, has smaller calices, and more septa and tabulae. 
Miss.: Va., W. Va., Ky, Tenn., Ill., Mo., Idaho, 


Utah. 

L. americana Hayasaka (26—13, 14). Differs from 
two preceding in its prismatic growth, well defined 
peripheral zone and consequently false inner wall, 
fewer septa (22 to 28), and somewhat simpler struc¬ 
ture. Miss. (St. Louis): Ky., Ill., Mo., Idaho, Cal.; 


Alaska. 


ERIDOPHYLLUM Edwards and Haime 1850 

{*E. seriate = E. vemeuilianum) . Compound rugose 
corals typically phaceloid, with axial edges of major 
septa bent at right angles and fused to form a tube 
or aulos ; septa thin, carinate, with carinae on the 
two sides of septa in line; tabulae, divided by the 
aulos into an axial and periaxial series, are horizontal 
and widely spaced; dissepiments globose, fine, 
numerous. Dev. 

*E. seriale E and H (27-1-5). Characterized by 
widely separated corallites united by strong lateral 


PLATE 30 


(Figures are *1 unless otherwise indicated.) 

1-7. SritAplophyllum app. 1-4. S. aftmeoenae. Top and side views of a corallum (Mich G S 3); diagrammatic sections of * Cy || n< j ro . 
IN Y 8t Mui, B 39). 5-7. S. arundlnmceum ICGS. Contr Can Pal 4). Part of a corallum and sections enlarged (*2>.. lT p Mufl p aI 
tfcrllum spp. g. C. alongalum [N Y St Mua. B 39). Diagrammatic longitudinal section (*1.3). 9. 10. C. panicum (U Mwh. _ ria 8pp . 
41. Enlarged sections (*4). 15. C. hlndshawt [U Mich, Contr Mua Pal 4). A complete corallum (*0.5). 11-14. 1 ocrc *rinata (JP 

U. 12. H. prisma [G8A, SP 8). Sections showing structure of coralliU* (*2). 13. 14. H. parvula (*2) [JP 14]. 16-18. * 

13J. Surface of corallum (holotype) and diagrammatic sections (*2). 19, 20. H. anna <*2) (GSA, SP 8). 















































HOMALOPIIYLLUM 


Di 


outgrowths. Onondaga: Ont.; Mich., Ohio (Colum¬ 
bus). Hamilton: Ky. (Sellersburg). 

E. colligatum (Billings) (27—-6-10). Outgrowths 
from corallites occur at same level in adjacent 
corallites and meet to form successive platforms at 
which levels the corallites are prismatic; elsewhere 
they are cylindrical. Onondaga: Ont.; Mich., Ky. 
(Falls of Ohio). 

E. archiaci (Billings) (27—11-14). Corallites usu¬ 
ally touching, without outgrowths, sometimes be¬ 
coming prismatic from crowding; diameter 10 to 20 
mm; inner wall horseshoe-shaped. Hamilton: Ont.; 
N. Y., Mich. (Traverse), Ind., Ky. 


ZAPHRENTIS Rafinesque and Clifford 1820 

(*Z. phrygia R and C = Caryophyllia cornicula 
Leseur ( partim )). Simple, elongated corallum, sur¬ 
rounded completely by an epitheca; calyx deep; a 
single, well developed fo6sula marking abortion of 
cardinal septum; no columella; numerous well 
developed, serrate septa with carinae in typical 
species; tabulae imperfect or absent; septa pro¬ 
longed generally to center of visceral chamber. 
(Heliophrentis Grabau 1910 (*//. alternata) has 
been proposed for Silurian zaphrentids charac¬ 
terized by carinae, but it is not generally recog¬ 
nized as a valid genus.) Sil.-Miss. 

*Z. phrygia R and C (27—15-17). Corallum a 
curved cone with deep calyx, well marked fossula, 
carinated septa and without tabulae. M. Dev. 
(Onondaga): Ont.; N. Y., Mich., Ohio (Columbus), 
Ind. (Jeffersonville), Ky. (Falls of Ohio), Wis. 


NEOZAPHRENTIS Grove 1935 

{'Zaphrentis lenella Miller). Zaphrentoid corals with 
rugose or annulated exterior, noncarinate septa that 
are usually straight, variable in thickness, and in 
primary and secondary cycles, the latter sometimes 
rudimentary; not more than 60 major septa, which 
extend to calyx center where they may fuse, or 
failing to reach center end at a small open or tabu¬ 
late area; cardinal fossula conspicuous; tabulae few 
or numerous; dissepiments few, unzoned; no columel- 
loid structure from fusion of septa; Grove states that 
this characterization is essentially that of Zaphrentis 
8 •> and expresses the hope that this new genus will 
serve as “a taxonomically sound repository for large 
numbers of congeneric species now termed 'Za¬ 
phrentis. ’ " Sil.-Penn. 

N. racinensis (Whitfield) (27—21, 22). Niagaran: 
N.Y. (Guelph), Wis. (Itacine). 

*N. ten el la (Miller) (27—18-20). L. Miss.: Mo. 
(Chouteau). 


N. wannensis (,\ov. -il; 
Okla. (Lansing). 






OAXIN I ' \! ii'hdin 1 - »(} 

(*C. cornucopiac). Simple rugose corals-, cither tro¬ 
choid or cylindrical, in adults of which septa do not 
roach axis, cardinal fossula typically conspicuous; 
tabulae usually broad and convex: dissepiments 
present. Dev., Miss, (worldwide). 

C. juddi dawsoni (Lambo) (2<> 1 • :*>. Miss. 

(Yislan): X. S. (U. Windsor). 

C. torquia (Owen) (= Campophyllum torquium 
of authors) (28—4-0). Cylindrical, often very long 
(20 to 25 cm, S to 9 in.), and abruptly bent; epitheca 
very thin, generally denuded; calyx deep with 
moderate fossula; principal septa extending halt to 
two-thirds distance to center, tertiary ones very 
short. L. Penn.: Ark., Okla.; Alta. Penn.: Ill., Neb. 
to Tex. (Gaptank). 


HETEROPIIREXTIS Billings 1875 

(*Zaphrentis prolifica = Z. spatiosa Billings). Coral¬ 
lum zaphrentoid with large calyx bottomed by a 
single flat tabula which has a central low rounded 
elevation; septa alternating in size, sharp-edged 
below calyx and often with inner edges twisted 
together. Dev. 

*H. prolifica (Billings) (28—7-11). Conical and 
generally curved, expanding rapidly; septa meet at 
center of deep calyx, where frequently they are 
spirally twisted; fossula conspicuous, deep, variable 
in position. Dev. Onondaga: Ont.; Mich., Ohio 
(Columbus), Ky. Hamilton: Ont.; Mich. 

H. simplex (Hall) (28—12). Distinguished by its 
slender appearance, irregular septa, and apparently 
shallow calyx. Hamilton: Ont.; N. Y., Mich., Ohio. 

H. nevadensis Stumm (28—13-15). M. Dev.: 
Nev. (Nevada). 


HOMALOPHYLLUM Simpson 1900, 
emend Grove 1935 

(*Zaphrentis ungula Rominger). Corallum cornute, 
but asymmetrically flattened on cardinal (convex) 
side; calyx suboval to round; septa well developed, 
primary ones reaching to calyx center; cardinal fos¬ 
sula large, extending to calyx center on convex side; 
tabulae and dissepiments present. Dev., Miss. 

*H. ungula (Rominger) (28—18-22). Corallum 
compressed dorsoventrally; cardinal septum in 
center of flat side; long diameter of calyx about twice 
short diameter; septa 90 to 100, serrate, rarely 
carinate; fossula marked at calyx margin. Onondaga: 
Ont.; Mich. (“Drift”), Ind., Ky. 


1 LATfi 31 


[Figure* are xl unless otherwise indicated.! 

d eco h i^ 1 *^ rec * um Mich, Contr Mua Pal IJ. Section and exterior of a paratype, and sections of holotype. 5, 6. Blothrophylluni 
N y n Contr Can PaI 4 1- 7 - Blllln (aaatraea verneuill [Geol Can 1803). 8-11. Hellophyllum halll. 8: Complete specimen [Pal 

oamiu u l ° : Cro “ and 1on * ituclinaI sections [GSA, SP 8); 11: Longitudinal section (xl.6> [Carnegie Mus. An 27J. ^-M.Pmle- 

•chuchertl [AJ8 (.*>) 32 J. Complete corallum, and sections enlarged (*1.5). 15-17. Ptychophyllum stokesl [CGS. Contr Can I al 4]. 

















CYATIIOPHYLLl'M 



H. calceolum (White and Whitfield) (28—23, 24). 
Miss.: Mo. (Chouteau). 

TRIPLOPHYLLUM Simpson 1000 

(*Zaphrenti$ terebrata Hall). Zaphrentoid, with well 
developed alar fossulae; calcareous fibers of septa 
arranged obliquely inward or toward center of 
corallum. Dev., Miss. 

T. spinulosum (Edwards and Haime) (28— 10, 
17). Kinderhook-U. Chester: Ill., Ia., Mo., Ark. 

SIPHONOPHRENTIS O’Connell 1914 
{*Caryophyllia gigantea Lesueur = Zaphrentis gigan- 
teum). Zaphrentoid, but having well developed 
tabulae extending across corallum and bending down 
marginally and, on each side of cardinal septum, 
forming a series of invaginated funnels giving a 
siphono-fossula; no external vesicular zone. Dev. 

*S. gigantea (Lesueur) (28—25, 26, 30, 31). 
Generally large, becoming cylindrical in adult; 
length as much as 75 cm (2.5ft.) with a diameter of 
75 mm (3 in.); bottom of calyx shows a tabula, septa 
not reaching the center; fossula large and deep; epi- 
theca strongly wrinkled; tabulae numerous, crowded. 
Onondaga: Ont.; N. Y., Mich., Ohio (Columbus), 
Ky. (Falls of Ohio). 

DIVERSOPHYLLUM Sloss 1939 
(*Zaphrentis traversensis Winchell). Cylindrical or 
ceratoid, simple rugose corals with long, unorna¬ 
mented septa, and vertically elongate concentric dis¬ 
sepiments; tabulae flat or domed. Dev. 

*D. traversense (Winchell) (28—27-29). Hamil¬ 
ton: Mich. (Alpena), la. (Cedar Valley); Hay 
River, NWT, Canada. 

TORTOPHYLLUM Sloss 1939 

{^Zaphrentis cystica Winchell). Solitary rugose 

corals with numerous steeply inclined rows of 

globose dissepiments, tabulae differentiated into a 

horizontal periaxial series, and an inclined axial 

series, which is reflected in the calyx by a low calic- 

ular boss; major septa extend to axis, where they 

are somewhat twisted; minor septa characteristically 

ong; corallum lacks symmetry and a cardinal fos¬ 
sula. Dev. 

*T. cysticum (Winchell) (29-1, 2). M. Dev.: 
Mich. (Gravel Pt., Alpena). 

LAMBEOPHYLLUM Okulitch 1938 
(*Cyathophyllum profundum Conrad). Corallum 


simple, conical, small; epithet a complete; calyx 
deep, at times reaching almost to hast' of rorallum; 
septa little developed, let mineral arrangement in¬ 
dicated l>v septal furrows on the surface; cardinal 
and two alar septa may be conspicuous; septal fos¬ 
sula may be present; tabulae, dissepiments, and 
columella absent; first, pairs of secondary septa 

* ^ c I I* C inal and counter quad¬ 
rants, and septa lacking altogether in very earliest 
stages. M. Ord. (eastern X. America). 

L. profundum (Conrad) (29-3-5). Black River: 
Eastern N. America. 

AMPLEXUS Sowerbv is 14 

* 

(M. coralloides). Generally cylindrical or conico- 
cylindrical corallum, with structure much like 
Zaphrentis, but with septa secondarily shortened, 
reaching only a short way out onto the well de¬ 
veloped horizontal tabulae; fossula well charac¬ 
terized in upper portion of corallum, but not so on 
lower tabulae; tabulae well developed. Sil.-Miss. 

A.? shumardi (Edwards and Haime) (29—6-8). 
Subcylindrical, with numerous regular constrictions 
all covered with thin epitheca; fossula well de¬ 
veloped. Sil. Medinan: Ont. (Cataract). Niagaran: 
Mich., Ky., Tenn., Wis., Ia. 

A. yandelli (Edwards and Haime) (29—11-13). 
Irregularly cylindrical, often bent, constriction 
irregular; tabulae more or less irregular; septa short, 
numbering 80. M. Dev. (Onondaga); Ohio (Colum¬ 
bus), Ind., Ky. 

A. hamiltoniae Hall (29—9, 10). Small, cylindrical, 
often abruptly bent and constricted; strong distant 
septa reach about a third of way toward center, then 
stop abruptly. M. Dev. (Hamilton): Ont.; N. Y., 
Md., Mich. 

A. nevadensis Stumm (29—14, 15). M. Dev.: 
Nev. (Nevada). 

A. corrugatus Mather (29—16-18). Penn.: Okla. 
(Morrow). 

HALLIA Edwards and Haime 1850 
(*//. insign is). Like Aulacophyllum, except for the 
long cardinal septum. Dev. 

H. vesiculata Sloss (29 —19). M. Dev.: Mich. 
(Petoskey, Potter Farm). 

CYATHOPHYLLUM 1 Goldfuss 1826 

(*C. dianlhus). “Form genus”; corallum simple, 
rarely becoming compound in more specialized 


M ' E [* ,er8 (Personal communication) believes t 
* merican species assigned to Cyathophyl 
must belong to many different genera.” and G. A. Stev 


(1938, 32) discusses the need for a thorough revision of 
this “form genus,” especially in its relation to Heliophi/llum. 


PLATE 32 


• _ [Fifcures ire xl unleee otherwise indicated.] 

a’urfn^T" 1 IU M “. h ’ Contr MuB Pal »!• Upper and lower surfaces of a corallum. 3-9. F.rUtelt. spp 3. »• F.Jj-JIL 

(Pal NY 1? iS mm 1: d,agrarnrnat,c »®ction. (*2.5) [CGS. Contr Can Pal 4) 4. 6. F. alreolaU (CCS. Contr Can Pal 4]. *. »• ■‘ e, ' a | a 

(rammatir Lrti b,,,,n * al »®’ , »denala [jp uj. u j 2 . Diplophyllum caeapltoaum. Fragmental corallum (Pal !' 

2flT5 (a2) *S 8, C ° ntr Ca " Pal 4) - la - Aerophyllum one.daenae |CGS. Contr Can Pal 4], >4-16. En.e.ophy Mum ru.o.nm 
It. 20 PtyclLah .| ,0n " 5> , and ,nconr, P let « corallum. 17, 18. Calceola (Rhizophyllum) tenneaseenals [NAIF]. Side an P 

Ptychophyllum atoke.1 [Mich 0 8 3; photographs furnished by G. M. Ehlers). Top and side views of a weathered corallum. 






















TABULOPHYLLUM 



types; corallites conical, generally cylindrical in later 
growth stages; septa simple, noncarinate, extending 
to center of calyx, where they are more or less 
twisted; fossulae indistinct or lacking; tabulae con¬ 
fined to central area; dissepiments numerous in 
peripheral zone. Ord.-Miss. 

C. robustum Hall (not Rominger) (29 —20, 21). 
M. Dev. (Onondaga-Hamilton): Ont.; N. Y., Mich., 
Ohio (Silica), Ky. (Falls of Ohio). 

DISPHYLLUM Fromentel 1861 

(*Cyathophyllum caespitosum Goldfuss). Rugose 
corals with touching or distant corallites; septa tend 
to dilate and become carinate; axial tabulae flat or 
gently curved, usually complete, often supple¬ 
mented by inclined, periaxial tabulae; globose dis¬ 
sepiments, which may be arranged in a vertical 
series of horseshoes to form wall of tabularium. 
Dev. (N. America; Europe; Asia; Australia). 

D. occidens Stumm (29 —22, 23). M. Dev.: Nev. 
(Nevada). 

GRYPOPHYLLUM Wedekind 1922 

(*G. denckmanni). Cyathophylloid corals charac¬ 
terized by great development of dissepimental struc¬ 
ture; over 100 major septa, which reach nearly to 
axis; secondary septa not well developed. Dev. 

G. giganteum Stumm (29 —24). M. Dev.: Nev. 
(Nevada). 

SYNAPTOPHYLLUM Simpson 1900 

(*DiphyUum arundinaceum Billings). Like Erido- 
phyllum, but without the central wall, the septa 
extending across the tabulate area to near center; 
cylindrical; proliferations proceeding from all sides 
of corallites; distinguished by digitate septa and 
usually strong carinae. Sil., Dev. 

S. multicaule (Hall) (29-25-28). Corallites 2 to 5 
mm in diameter and same or greater distance apart, 
proliferations at irregular and infrequent intervals; 
calyx deep; septa about 24. Niagaran: Ont.; N. Y., 
Mich. U. Monroan: Ont.; Mich. 

S. simcoense (Billings) (30-1-4). Corallites 
averaging 4 mm in diameter and distant about the 
same amount; septa 40 to 50. M. Dev. (Onondaga): 

Ont.; N. Y., Mich., Ohio (Columbus), and south¬ 
western U. S. A. 

*S. arundinaceum (Billings) (30—5-7). Vesicular 
zone narrow; tabulae regular; septa not reaching 
center; diameter of corallites 6 to 10 mm. M. Dev. 
(Onondaga): Ont.; N. Y. 


CY LINDROPin Lid .'»[ .Simpson 1900 

(*(’. elongation). IMunvlnii: rugose corals with mar¬ 
ginal and nnnpnrricidu! budding; cpitheca thin, un- 
nulated; cal ices deep: sepOi .naj- ; mi! minor, major 
may roach axis; septal gr«u>\**v distinct; carinae 
numerous; outer zone composed of strongly arched 
dissepiments, which tend to be arranged in vertical 
rows; inner zone occupied by complete and incom¬ 
plete tabulae. Dev. 

*C. elongatum Simpson (30- - > i. Onondaga: N. Y. 

C. panicum (Winehell) (30—9, 10 ). Corullum 
hemispherical, consisting of approximately parallel, 
cylindrical corallites; epitheea thin, concentrically 
wrinkled with well defined annulations; a single low 
indistinct septal ridge is present between each longer 
and shorter septum. Traverse: Mich. 

C. hindshawi Ehlers and White (30—15). Tra¬ 
verse: Mich. 


IIEX AG OX A RIA Giirich 1896 

(= PRISMATOPHYLLU.M SimpSOll 1900; ACEItVULAKIA 
and cyathophyllum of many earlier American 

authors) 

(*Cyathophyllum hexagonum Goldfuss). Corallum 
composed of prismatic corallites in contact and of 
essentially equal diameter for entire length; similar 
to Heliophyllum in internal structure. Dev. (wide¬ 
spread in U. S. A.; worldwide). 

H. prisma (Lang and Smith) (= Cyathophyllum 
rugosum (Edwards and Haime)) (30—11, 12). Coral¬ 
lites relatively large, carinae few, and septa abun¬ 
dant; major septa continue to center of corallite in¬ 
stead of terminating at edge of central tabulate zone. 
Columbus: Ohio 

H. anna (Whitfield) (30—19, 20). Differs from 
preceding by numerous carinae and by abrupt 
termination of septa before reaching center. M. Dev.: 
Ohio. 

H. percarinata Sloss (30—16-18). This is the coral 
of the familiar “Petoskey stones” of northern Michi¬ 
gan, and has usually been identified as Prismato- 
phyllum davidsoni (Edwartls and Haime). Traverse: 
Mich. 

H. parvula Stainbrook (30— 13, 14). Corallites 
smaller and calices shallower than in most species. 
U. Dev.: Ia. (Cedar Valley). 

TABULOPHYLLUM 
C. L. Fenton and M. A. Fenton 1924 

( *T . rectum). Cyathophylloid corals with peripheral 
dissepimentarium and tabulae which are occasionally 


PLATE 33 

I (Figure® arc xl unless otherwise indicated.] 

(pif N C v" t o? h J ,,Um #PP ’ 1 “ 5, C# Two weathered specimens [Mich G S 3J; enlarged portions of surface and complete corallum 

Iftrcarl mm*)' V C ’ ■ ulcmlum 11>al N Y 6 1 T °P ftnd views (x0.8). 8-10. C. conl/ollis. Complete specimen (Pal N Y. Dev Corals); en- 
i- r _ . lona [Carnegie Mus, An 27], 11—13. C. amerfeanum. Sections showing internal structure (x2) [Carnegie Mus, n J, a 
,^ #Pecimen ,NAIF 1- l4 ~ 17 - Meaophyllum spp. 14, 15. M. lonenae [JP 11). 16, 17. M. vealculosum (JP 12). I* Cymiipbjllum 
wa ii * ‘ ^° n ^ r ^ an Tal 4). 19—21. Chonophyllum magnlflcum (Mich G S 3). Side and calicular views and a fragmen o 




m&m 












FAVISTELLA 



complete but usually are broken up into short 
tabellae. Dev. (Canada; Mich., Ia., Nev.) 

*T. rectum F and F (31 —1-4). U. Dev.: Ia. 


BLOTHROPHYLLUM Billings 1859 

(*B. decorticatum). Corallum cylindrical, consisting 
of a series of invaginated cups with well developed 
tabulae and generally with a marked fossula; pro¬ 
jecting margins of the older cups cystose and covered 
by epitheca; epitheca commonly worn away. Sit., 
Dev. 

*B. decorticatum Billings (31—5, 6). Large, with 
margins of old calices strongly projecting, generally 
denuded of epitheca; in calyx a deep siphono-fossula 
and smooth central space are characteristic. M. Dev. 
(Onondaga): Ont.; Mich., Ky. (Falls of Ohio). 


PALAEOSMILIA Edwards and Haime 1848 

(*P. murchisoni). Corallum solitary; dissepiments 
densely arranged in central area; major septa reach 
center where they are crowded and sometimes 
twisted; septa may unite to produce a structure re¬ 
sembling a streptocolumella. L. Carb.-L. Perm, 
(worldwide distribution). 

P. schucherti Heritsch (31 —12-14). L. Perm.: 
Tex. (Saddle Creek). 

HELIOPHYLLUM Dana 1846 

( *H. halli Edwards and Haime). Like Cyatho- 
phyllum, but with septa thickened on their sides by 
opposite vertical carinae, which are few and weak 
in young or primitive species but numerous and 
strong in others. Dev. 

*H. halli E and H (31 —8-11). Broadly turbinate 
at base or in young specimens, becoming cylindrical 
in old individuals, frequently with irregular con¬ 
strictions showing rejuvenescence; epitheca strongly 
wrinkled. Onondaga: Ohio (Columbus). Hamilton: 
Ont.; N. Y., Mich., Ky., Wis., Ia. (Numerous vari¬ 
eties of this “form species” have been reported from 
the Hamilton of New York by Wells (1937).) 

H. tenuiseptatum (Billings). Generally small, 
more or less cylindrical, with numerous fine and 
thin, strongly carinated septa. Hamilton: Ont.; 
N. Y,, M ich. 

1 I.ang, 8 mith, and Thomas (1940, 92) consider Pnchy- 
phyllum synonymous with PhillipsaBtraea, and are followed 
in this view by Stumm (1940, 64); Ehlcrs (personal com- 


PTYCHOPHYLl.rM 


; ar.-l i fi s/JO 


(*/\ stol'cxi). Similar to < ‘hono/tht/Uinn. ! 
septa twisted into a pseudoeolurm ll.-i at 
septa thin, breaking up peripherally: a 
ginal zone of dissepiments. 3*1.. Dev. 


»of with t.ht* 
the center: 
wide mar- 


*P. stokesi E and IT (3i— i.’-i 


51 ;— 19 , 20 


Conical, with a deep, spreading calyx furnished with 
low, broad septa and a large pseudoeoiiii.iella; pi- 
theca with rootlike processes. Niagara!); Due., Ont.; 
Mich. (Manistique), Ind., Ky., Wis., la. 


PACHYPHYLLUM* Edwards and Haime 1*50 

(*P. bouchardi). Corallum compound, composed of 
confluent corallites not bounded by polygonal walls; 
each corallite with a central conical elevation, at the 
top of which is a craterlike pit: septa extending over 
outside of cone as low costae; the longer septa extend 
to within short distance of center; carinae wanting; 
margins often with vesicular dissepimental zone. 
Dev. 

P. woodmani (White) (32—1, 2). Growing in 
convex or hemispherical masses 25 to 150 mind to 6 
in.) in diameter; crater rims strongly elevated, some¬ 
times more than 3 mm; crater deep and variable in 
character. U. Dev.: Ia., Nev. (Devils Gate), Aria. 
(Martin). 

BILLINGSASTRAEA Grabau 1917 

(*Phillipsastraea verneuili Edwards and Haime). 
Corallum heliophylloid; individual corallites not 
bounded by walls, but septa are confluent or abut 
against one another at their peripheral extremities; 
septa heavily carinate; interseptal spaces with dis¬ 
sepiments; tabulae confined to a narrow axial region, 
and are usually broken up into short horizontal 
tabellae by axial portions of major septa. Dev. 

*B. verneuili (E and H) (31—7). Onondaga, 

Hamilton: Ont.; Mich. 

B. billingsi (Calvin). Hamilton: Mich.; Ia., Nev. 
(var. nevadensis Stumm (32—10)). 

FAVISTELLA (Dana 1846) Hall 1847 

(= column aria of most American authors 

[See Hill 1939]) 

(*F. stcllata). Corallum massive, hemispherical or 
globose, composed of polygonal tubes which increase 

munication), however, dissents from this view. For the 
present, we prefer to follow Khler». 


PLATE 34 

(Figures are xl unless other wise indicated.) ^ 

^.Ar*hnoph,ll.u„ spp. 1. A. striatum [Mich G S 3; photograph furnished by G. M. Ehlers]. 2-4. A. penlagonum. Sept* " * A 
• win* double rows of pore openings and diagram of calicular surface [CGS, Contr Can Pal 4); a group of ca ices . * c . / x j 3 ). 

Hare [CG 8 , Contr Can Pal 4]. Upper surface. 6 - 8 . Aulacophyllum spp. 6 . A- bilaterale (JP 13|. Diagrammatic cros y r 29); 

9 8 . A. sulcatum (Ind G 8 12J. Alar and calicular views. 6-16. Tetradlum spp. 9-11. T. celluloaum. Cross section (x 7 ) in* ]ongi _ 

wo lowing natural sections [Pal N Y 1J. 12-16. T. Abratum. A diagrammatic corallum (NAIF); cross seci [CGS. Contr 

r 'd' 1 * actioil showing details of structure [R Soc Can, Tr 29); diagrammatic cross section of several < ora » ^ c . orB ]j a . 8 . H. 

Pal 4); and view of calicular surface (* 6 ) (Tenn G 8 , B 38]. 17, 18. Heliolltes spp 17. H. elegans (Mich O • J 
n *fMtomft (Ky G 8 , Ky Foe Corals]. A portion of the surface. 




■MB 




1 SifUfs 















CY8TIPHYLLUM 



by interstitial or lateral budding; corallites tabu¬ 
lated and strongly septate; septa 12, generally 
reach a half to a third the distance from margin of 

corallite to center. Ord.-Dev. 

*F. stellata Hall (32—6,7). (Commonly identified 
a&Columnaria alveolata Goldfuss). U. Ord. (common 
throughout N. America). 

F. halli. (Nicholson) (32—3, 8, 9). Corallites with 
20 to 40 longitudinal ridges (septa); tabulae flat, 
close, and smooth in the centers; corallites variable 
in diameter, 2 to 5 mm, with occasional large ones 
10 mm in diameter among the smaller ones. M. Ord. 
(Black River-Trenton): Que.; N. Y., Pa., Tenn., 
Mich., Ind., Ill., Minn., Ia. 

F. alveolata (Goldfuss) (32—4, 5). Corallites 
3 to 6 mm in diameter; septa 20 to 30, alternately 
larger and smaller, with former extending to center. 
M. and U. Ord.: Common throughout eastern and 
central N. America (Stones River-Richmond), and 
in Richmond of New Mexico. 

DIPLOPHYLLUM 1 Hall 1851 

(*D. caespitosum) . Corallum similar to Synapto- 
phyllum, but without the connecting epithecal ex¬ 
pansions; tabulate area large. Sil., Dev. 

*D. caespitosum Hall (32—11, 12). Slender cylin¬ 
drical corallites with broad central tabulate area 
and narrow peripheral zone; septa thin, reaching 
center. Sil. U. Medinan: Anticosti; Ont. Niagaran: 
Ont.; N. Y., Wis. (probably more restricted strati- 
graphically than this record indicates). 

ACROPHYLLUM Thomson and Nicholson 1876 

fClisiophyllum oneidaense Billings). Corallum 
simple, with tabulae elevated tentlike in center of 
calyx; septa running out on them and twisted at 
center. Dev. 

*A. oneidaense (Billings) (32—13). Corallum 
turbinate or cylindrical, with periodic constrictions; 
sides of calyx nearly vertical, bottom of cup nearly 
half the diameter of the corallum; fossula strong, ex¬ 
tending from base of elevation to calyx margin. 
Onondaga: James Bay, Ont.; Mich., Ky. (Falls of 
Ohio). 

ENTELOPHYLLUM Wedekind 1927 

(= xylodes Lang and Smith 1927) 

(*Af adreporiles articulatus Wahlenberg). Corallum 
of cylindrical corallites which are brought into con- 

' May ho a gonomorph of ACERVULARIA as Smith 
and Lang [An Mag N H (10) 8: 86, 1931) suggest. 


•bin, ihu 1 
••*.111kr »4 KM.-Me to 


• « trim, t ie longer 


tact by lateral nutgiM" M, 
reaching or near! c •. 

strong, arranged all <*rn;i< e!\ -d ingle.- of zigzag septa; 
tabulae horizontally dispos'd; disrepiineu*- numer¬ 
ous, small, globose. Sil. 

E. rugosum (Smith) ( = EridophyMuiu rugosum 
Edwards and llaime of •tuiiior.-d (32—14-16). 
Corallites slender; each corallite fxpanding at more 
or less regular intervals from one side; expansions of 
dissepimental and epithecal material rise obliquely 
and end in 2 to 3 spiniform processes connecting the 
corallites; carinae apparently absent. Niagaran: 
Ont.; Ind., Ky. 


CALCKOLA Lamarck 1799 
{*Ano»iia sandal in um Linnaeus). Corallum simple 
with one side flattened and with a deep calyx opening 
obliquely and furnished with an operculum; septa in 
form of low ridges; structure densely cystose. Sil.— 
Penn. 

C. (Rhizophyllum) tennesseensis Rominger (32— 
17, 18). Strongly curved, with a high arched opercu¬ 
lum and vesiculosc interior. M. Sil.: Tenn. (Browns- 
port). 

CYSTIPHYLLUM Lonsdale 1839 

(= CONOPHYLLUM Hall 1851) 

(*C. siluriense). Cdralla simple or compound, vary¬ 
ing from depressed turbinate to cylindrical or ir¬ 
regular form; entire interior of corallum filled with 
vesieulose material with a conical arrangement of 
vesicles; calyx without septa or with only faint ridges 
as in Chonophyllum, from which genus it was prob¬ 
ably derived; strongly wrinkled epitheca present. 

Sil., Dev. . 

C. niagarense (Hall) (33—1-5). Cylindrical in the 

upper portion with frequent constrictions; septa sub¬ 
dued, spiniform, with notched margins, extending 
to center of deep calyx. Niagaran: Anticosti; N. ^ 
Mich., Ky., Wis. 

C.? sulcatum (Billings) (33—6, 7). Short, conical 
and curved corallum, with a deep cardinal fossula; 
septa represented by coarse plications of the calyx 
floor. M. Dev. (Onondaga): Ont.; N. Y., Mien., Ky. 

C. “americanum” Edwards and Haime ( — C 
vesiculosum and probably several other species o 
American authors) (33-11-13). Large, cylindrical, 
frequently constricted, covered with thin but 
strongly wrinkled epitheca; calyx with faint indica¬ 
tion of septa; vesicular material coarsest near center. 
Onondaga, Hamilton: Ont. to Md., westward to 
Ky. (Falls of Ohio) and Ia. 


PLATE 35 

[Figures are xl and after Lambe [CGS, Conlr Can Pal 4) unless other wise indicated.) ^ 4 

HeUollte. Inter stlnctus. 1 , 3: Crow and longitudinal sections (x5) [JP 13): 2: A typical corallum [British Fos ,] y4 .|]ja 

>W«nmatic sections (s5). 6-8. PUsmopora follls. 0: Two typical coralla [Mich G S 3): 7, 8: Diagrammatic sections t . ( coral | UII1 

IMb n “ nt ^ ® ® *11' Diagrammatic sections (x5); part of a weathered corallum. 12-15. Cbaetetea mllleporaceus. ^ g_20. Bllllngs- 

0 8 4); 13-15: Cross and longitudinal sections (x9) and second longitudinal section (xl2> [original by It- ® roc . „ B , I{ Soc Can, 
16_,8: Surface, cross, and longitudinal sections (all *5); 19, 20: Longitudinal (x4.7) and cross I* 1 ") " 



































TETIIADIUM 


C. conifollis Hall (33-8-10). Slender, cylindrical, 
with periodic constrictions; cysts arranged radially 
at base of calyx. Hamilton: Ont.; N. Y., Mich. 

C. aggregatum Billings (33—IS). Compound 
corallum composed of closely crowded corallites at¬ 
tached to one another by epithecal proliferations. 
Onondaga: Ont.; Hamilton: Mich. (C. aggregatum 
caespitosum Schliiter has looser manner of growth 
than is typical, so that corallites may be separated 
by intervals equal to their diameter ; it occurs with 
the above species and also in the M. Dev. of Eifel.) 

CHONOPHYLLUM Edwards and Haime 1850 

( *Cyathophyllum perfoliatum Goldfuss). Generally 
top-shaped or subcylindrical coralla composed of in- 
vaginated funnels; calyx large with numerous uni¬ 
form septa; composed of superposed layers of 
sclerenchyma; margins of old funnels not projecting. 
Sil., Dev. 

C. magnificum (Billings) (33—19-21). Large, top¬ 
shaped, with a spreading basin-shaped calyx; septa 
thickening outward. Onondaga: Mich., Ind., Ky. 
(Falls of Ohio). 

MESOPHYLLUM Schliiter 1889 

(*Af. defectum = Cyathophyllum vesiculosum Gold- 
fuss = Cystiphyllum vesiculosum of authors). De¬ 
vonian corals having same structure as Cystiphyllum 
Lonsdale, but which are not related to the genotype 
of that genus. Dev. 

*M. vesiculosum (Goldfuss) (33—16, 17). M. 
Dev. (Hamilton): Eastern N. America. Nev. (Ne¬ 
vada). 

M. lonense Stumm (33—14, 15). M. Dev.: Nev. 
(Nevada!. 

ARACHNOPHYLLUM Dana 1846 

(= strombodes of earlier American authors) 

{* Acervularia baltica Lonsdale (non Schweigger) — 
Strombodes murchisoni Edwards and Haime). Coral¬ 
lum low, spreading, consisting largely of dissepi¬ 
ments and secondary septal tissue, and having very 
small intrathecal areas; corallites large, polygonal; 
calices shallow; septa reaching or nearly reaching 
axis, are largely degenerate and are normal only 
at and within theca; outside they appear as spinose 
crests on successive dissepimental floors; crests in¬ 
crease in number peripherally and, developing trans¬ 
verse tissue, tend to form a trabecular meshwork. 
Sil. (widely distributed throughout N. America). 

A. pentagonum (Goldfuss) (34—2-4). Calices 
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shallow, 10 to 15 mm in diimuior; center with a 
styliform columella; septa sharp at the pit, becoming 
low rounded ridges at margins. Niagaran: Quo., 
Ont.; Mich., Ind., \\ is., Kv., Term. 

A. striatum (Orhignv) (34 1). Much larger than 

preceding, with calices as much as 40 mm in diam¬ 
eter; elevations around central pit. pronounced. 
Occurs with preceding. 

A. mamillare (Owen) (34—5). Margins of calices 
depressed, center strongly elevated with pronounced 
craterlike pit at top with diameter of 4 to 5 mm; 
distances between centers of pits of adjoining 
corallites 10 to 20 mm. Occurs with preceding two 
species. 

AULACOPHYLLUM Edwards and Haime 1850 

(*Caninia sulcata Orhignv). Like Zaphrcntis, but 
with septa on each side of fossula converging toward 

it. Sil., Dev. 

*A. sulcatum (Orhignv) (34—7, 8). Regularly 
curved, with shallow, oblique calyx; most of septa 
converge to either the cardinal or two alar septa. 
Onondaga: Mich., Ohio (Columbus), Ky. (Falls of 
Ohio), la. 

A. bilaterale Sloss (34—6). Hamilton: Mich. 

Subclass Schizocoralla 

Coralla simple, branching or massive; corallites 
long, slender, with imperforate walls and numerous 
complete, horizontal or slightly arching tabulae; 
walls of most corallites completely amalgamated; 
corallites provided with lamellar, vertical plates 
arranged around circumference of corallite and so 
resembling septa of the Zoantharia; main function 
of these plates is to provide asexual reproduction 
through simple fission of each corallite into two, 
three, or four corallites; columella present in some 
genera. Ord.-Mesozoic. 

TETRADIUM Dana 1841, emend Okulitch 1935 

(*T. fibratum Safford). Coralla massive, branching, 
halysitoid, fasciculate, or a single tube; corallites are 
long slender tubes closely contiguous and with quad¬ 
rangular to hexagonal cross-section; septa four, one 
in middle of each wall, usually not quite reaching 
center; secondary septa present in some forms, may 
number up to eight; walls without mural pores; 
tabulae and columella present or absent; corallites 
increase by fission. Ord. 

T. cellulosum (Hall) (34— 9-11). Branches con¬ 
sisting of several long, slender corallites with rhom¬ 
bic section, appearing quadrilobate from strong de- 


PLATE 36 

(Figures are xl unless otherwise indicated ] 

• . 2. P el eo alveolites paquellenala [R Soc Can, Tr 32). Cross and longitudinal sections (x7). 3-5. Fletcherla guelphenela. P«‘ ot* v { 

cora,lum ICGS. M 111); two diagrammatic sections (x2) |CGS. Contr Can Pal 4). 6-9. Alveolilee spp. 6 - 6 . A. ^ 

■ - ' T® v Corml*). Complete corallum and portions of surface enlarged. 9. A. undosus [Ky G S, Ky Fos Corals]. or 10 tion 

. Favorites app. 10-12. F. favosua. Two calicular views of a corallum with large corallites (Mich G S 3]; a ° ngl enlarged; 

«nlarged somewhat (Ind G 8 12]. 12-17. F. nlagarenaU [Pal N Y 2]. A email spheroidal corallum: a portion of surface some* » 
three sections showing internal structure. 
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SUBCLASS ALCYONARIA 
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vdopment of four primary symmetrically placed 
septa. Lowville, Black River: Que to Ala., Ind., 
Tenn.; Trenton : Northeastern N. America. 

*T. fibratum Safford (34—12-16). Septa nearly 
reaching center; diameter of corallites about 1 mm. 
Black River: Que., Ont. Trenton-Maysville : Ont.; 
Va., Ky., Tenn. Richmond: Ont.; Ohio, Ind., Ky., 
Tenn. 

T. syringoporoides Ulrich. Differs from T. cellu- 
losum in slower rate of septal growth, which causes 
retardation of fission and produces long, slender 
coralla; septa thicker and only four; corallum com¬ 
monly splits after four-celled stage is reached; adult 
coralla rarely have over four corallites to a bundle. 
Stones River: Md., Pa., Va., Tenn. Pamelia: Ont.; 
N. Y. 

HELIOLITES Dana 1848 
( ‘Astraea porosa Goldfuss = Hiliolithe pyriforme 
. . . Guettard). Corallum compound, varying from 
spheroidal to flabellate, with large cylindrical macro- 
corallites furnished with 12 infoldings of the wall, or 
pseudosepta, and numerous prismatic microcoral¬ 
lites investing the larger ones; tabulae in both types 
of corallites, but more numerous in smaller; no 
mural pores; basal peritheca present. Ord.-Dev. 

H. megastoma McCoy (34—18). Convex coralla 
with macrocorallites about 2 mm in diameter and 
distant somewhat less; 12 very short pseudosepta; 
form subglobular. Niagaran: Arctic America; Ont.: 
N. Y., Mich., Wis., Ia., N. Mex.; Great Britain. 

H. interstinctus (Linnaeus) (35—1-5). Discoid or 
in leaflike expansions with a basal peritheca; macro¬ 
corallites slightly larger than in H. megastoma and 
somewhat more distant; pseudosepta reaching nearly 
to center in well preserved specimens; microcoral- 
lites polygonal. Niagaran: Newf.; Ont. (Cataract); 
Mich, to Tenn., Ind. 

H. elegans Hall (34—17). Coralla hemispheroidal, 
with macrocorallites a little over 0.5 mm in diameter, 
and pseudosepta in form of oblique spines reaching 
halfway to center; microcorallites crowded, minute. 
Niagaran: Ont.; N. Y., Mich., Ind., Ky. 

PLASMOPORA Edwards and Haime 1849 

( *Porites petalliformis Lonsdale). Differs from 
nelioliles chiefly in having no distinct walls or 
tabulae (only vesicular material) in the micro¬ 
corallites. Sil. Dev. 

P. follis E and H (35 —6-8). Microcorallites 1 to 
L5 mm in diameter with circular, crenulated aper¬ 
tures, and separated by an equal width; growth in 


Pyriform or subcylindrical club-shaped masses, with 
a rudimentary peritheca at conical base. (Probably 
more than one species 1 lias been given this name.) 
Niagaran: Que., Ont.; Mich, to Tenn. 

LYELLIA Edwards arid ilairne 1851 
(? = propoha Edwards and Haime 1849) 

(*L. amcricana). Corallum consisting of numerous 
cylindrical corallites growing parallel and united by 
vesicular coencnchyma; septa 12; tabulae short, 
irregular. Sil. 

*L. americana E and II (35-9-11). Corallites 
1.5 to 2 mm in diameter, separated by two corallite 
diameters or less; septa comparatively short; coenen- 
chyma of fine cysts. Niagaran: Newf.; Anticosti; 
Que., Ont.; Mich., Ind., Ky., Tenn. 

CHAETETES Fischer in Eichwald 1829 

(*C. cylindraceus Fischer). Massive, composed of 
long, narrow, prismatic, thin-walled corallites; 
tabulae complete, remote or crowded; septa absent 
but pseudosepta common; probably no mural pore9. 

Ord.-Jura. 

C. milleporaceus Edwards and Ilairne (possibly 
= C. radians Fischer) (35—12-15). Corallum mas¬ 
sive, as much as 30 cm (1 ft) across; corallites with 
one diameter usually longer than other, average 
diameter about 0.3 mm. Penn.: Widespread through¬ 
out N. America. It is very likely that several distinct 
corals have been referred to this “form species.” 

FLETCHERIA Edwards and Ilairne 1851 

(= pycnostylus Whiteaves 1884) 

(*F. tubifera). Corallum of cylindrical tubes increas¬ 
ing by calicular budding of 3 to 4 branches at distant 
intervals; septa in form of short vertical ridges; 
tabulae well developed, horizontal. Sil. 

F. guelphensis (Whiteaves) (36 —3-5). [Lang, 
Smith and Thomas (1940, 112) state that P. guel¬ 
phensis, the genotype of Pycnostylus, “is at least 
congeneric with the genotype of Flctcheria.”] Long 
slender corallites 3 to 7 mm in diameter; epitheca 
with transverse constrictions and reelevations at 
irregular intervals, but without longitudinal ribs. Ni¬ 
agaran: Ekwan River, Hudson Bay, Ont. (Guelph); 
Ind. (Huntington), Wis. (Racine); Man. 

Subclass Alcyonaria (= Octocoralla Haeckel) 

Corallum usually calcareous, consisting of rough¬ 
ened spicules; budding takes place on tubular out¬ 
growths of the zooids; cavities of zooids not in direct 


PLATE 37 

(Figure® are xl unleea otherwise indicated.] 

I-!5. F«»o«ltea Bpp . 1# 2 . F. helderbergiae IPal N Y 6], Top and aide viewe. 3. 4. F. wlnehelll [Mich G S 3J. hongitudinal eection^,^ 
. V.V'- *• F - * u, *>ln«lua (Carnegie Mm, An 25]. Section of corallum (x2). 6-8. F. hamlltonlae. Longitudinal section <*ZJ l ’ 


nd 


A rw.- • (v^arnegie mub, An zoj. section ol corallum (xZ). o-». r. nimmoniK. --- * _. fMic u 

n 35]; top and aide viewe [Pal N Y, Dev Corals]. 9. 10. F. canadensis. Inclined view of a corallum (Geol Can 186 J: J4 |6 p 

n " ,# - *■ placenta [Mich G 8 3; photographs furniahed by G. M. Ehlera]. Two viewe of top and one of und ^““ , ' ' , 6 . P . 

’ 1 l-ooeely branching corallum [Mich G 8 3]; corallum with tightly packed corallitea (Ind G 8 12]. 16. ,7 * 17 , Diagrammatic 

[CG8, Contr Can Pal 4J. Diagrammatic corallite (x5) showing pore* along edge. 17. P. proliflcas (AJS (■> 


view. 
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in: 


communication, but communicating by long or short, 
much branched, anastomosing passages; pseudosepta 
or septal spines number 8 to 20, but may be absent; 
septa in some groups not homologous with septa of 
Madreporaria, for they are remnants of walls, not 
special outgrowths from corallite margins; some 
tendency to dimorphism. Ord.-Recent. 


BILLINGSARIA Okulitch 1936 

(= stylaraea Seebach 1866, tumularia Robinson 

1916) 

(*Columnaria parva Billings). Massive cerioid coralla 
forming flat expansions and possibly incrustations; 
corallites about 0.75 mm in diameter, short, opening 
to surface by rounded or polygonal calices of moder¬ 
ate depth; corallites communicate by a system of 
fine inosculating canals; eight primary and eight 
secondary septa, if present, extend into calyx but 
do not reach center, which is commonly occupied by 
a columella. L. Ord. 

*B. parva (Billings) (35—16-20). Chazyan: Min- 
gan Islands, Que.; Lake Champlain region; Va., 
Tenn. (Lenoir, Holston). 

PALEOALVEOLITES Okulitch 1935 

{*Tetradium carterense Bassler). Corallum massive, 
consisting of concentrically superimposed layers of 
contiguous compressed corallites which are thin- 
walled and open obliquely to the surface; in cross- 
section corallites are lunate, subtriangular, or irregu¬ 
larly polygonal; corallites 1.5 to 2.0 mm in greatest 
diameter; septa twelve to fifteen if present, reaching 
columella, into which they merge; tabulae flat and 
complete, at least two in distance of a corallite diam¬ 
eter; mural pores few, irregularly spaced, commonly 
present in lateral corners of corallites. M. Ord. 
(eastern N. America). 

P. paquettensis Okulitch (36 — 1, 2). Black River: 
Ont. 

ALVEOLITES Lamarck 1801 

(M. suborbicularis). Corallum massive or arbores¬ 
cent; corallites thin-walled, closely appressed; calices 
oblique, compressed, triangular, or crescentic; septa 
rudimentary; tabulae complete, few; mural pores 
large but irregularly disposed. Sil., Dev. 

A. undosus Miller (= A. niagarensis Rominger) 
(36 9). Corallum a hemispherical mass of concen¬ 
tric laminae with peritheca on lower side; the large 


marginal pores rause a poiidilikc dilation of coral¬ 
lites. Niagaran: Guo.; Mich., Ohio, Ivy., Tenn. 

A. squamosus Billings. Hitlers trom . I un!<fxua 
in the greater horizontal expansion (12.5 to 15 cm = 

5 to 6 in.) as compared with the thickness (25 mm), 
in the great obliquity of apertures, and in absence of 
pouchlike protuberances; septal spines present; 
greatest diameter of corallites 0.5 to 1.0 mm. Onon¬ 
daga: Ont.; N. Y.. Mich., Ohio. Kv. 

A. goldfussi Billings (36—0-N). Corallnm flattened 
or discoidal expansion like .1. stjnamoxns with basal 
peritheca; corallites larger (1.5 to 2 mm), oblique, 
and in various stages of compression in same speci¬ 
men. Hamilton: Ont.; X. Y., Mich. (Widder), la., 
Ky. 

Appendix to Alcyonaria: “Tabulata” 

An artificial subdivision of Anthozoa, including 
corals with corallum invariably composite, consisting 
of tubular or prismatic corallites; walls thick, in¬ 
dependently calcified, compact or perforated by 
mural pores; septa but slightly developed or absent; 
interior of corallites partitioned off into successive 
chambers by tabulae; cystosc structure may occur. 
Paleozoic. 

It is altogether possible, as some investigators 
have suggested, that many genera included in this 
convenient repository belong to the Alcyonaria 
(e.g. FAVOSITIDAE, HALYSITIDAE, and SY- 
RINGOPORI DAE). 

FAVOSITKS Lamarck 1816 

(*F. gothlandicus). Corallum branched, expanded or 
massive and commonly half a meter in diameter; 
corallites prismatic, thin-walled, in contact but not 
amalgamated; corallite walls perforated by pores, 
septa absent or represented by ridges or rows of 
spines, their condition varying greatly within indi¬ 
vidual coralla and corallites in some cases, but uniform 
for species in others; tabulae dominantly complete 
and approximately horizontal. Ord.-Perm. (distribu¬ 
tion worldwide; no Penn, or later species from 
N. America). 

F. favosus (Goldfuss) (36 —10-12). Corallites 
large, up to 6 mm in diameter, with inside marked by 
12 longitudinal furrows and by granulations; tabulae 
granulose, with their margins deflected into 12 
(more or less) pits or notches corresponding to 
longitudinal furrows; marginal pores commonly m 
more than two rows. Sil. (U. Cataract-Niagaran). 
Anticosti to Wis., Ia., and Mo.; N. Y. to Ala. 


PLATE 38 

[Figures are xl unless otherwise indicated.) ^ orals)' 3-5* 

1-7. Em mo nil* spp. i-<5. E. emmonsl. l f 2: A typical corallum and an enlarged longitudinal section (x2) (Pal N Oe\ . two 

Hectiona (x2) ICarnegie Mm, An 25]. 6. 7. E. tuberosa. Portion of surface (xlO) [Carnegie Mm. An 251; complete corallum CaU . 

■u«s of corallites [Pal N Y, Dev Corals]. 8 , 9. Thamnopora carbonari. [DUB, JSL 18). Exterior and longitudinal eectio ^ 
PQf * U, PP. 10. C. canadensis (Nat Mus Can. B 80). Neotype (x0.6). 11-15. C. canadensis antlcostiensis. 11, 12: Dl “« ra ™ flUrUce (x0 .6) 
(x2.5) showing some varietal features [CG 8 , Contr Can Pal 4); 13-15: Longitudinal and cross sections (xl.l) and portion ^ Corals), 

of Billings* holotyps of **C. antico*txen»i*'' (Nat Mus Can, B 80). 10-21. Trachypora spp. IS, 17. T. elegantuta Pa ^ oinata (Pal 
Exterior and longitudinal section somewhat enlarged. 18-20. T. ausUni [III G S 8 ). Exterior, and sections enlarged. 2 • 

* • Dev Corals). A typical corallum and portion enlarged several times. 
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F. niagarensis Hall (36—13-17). Cornlluni 
spheroidal or club-shaped; corallites much smaller 
than in F. favosus (about 1.5 mm in diameter); 
tabulae rarely notched at margin; mural pores on 
sides of corallites; inner surface of corallites deli¬ 
cately spinose. Niagaran: N. Y. [This species has 
also been reported from the Niagaran of Ontario, and 
from widely distributed formations of that age 
throughout N. America, but Elders (personal com¬ 
munication) believes the species should be confined 
to New York.l 

F. helderbergiae Hall (37—1, 2). Coralla lentic¬ 
ular or hemispheroidal, often large, and with base 
covered by strongly wrinkled peritheca; corallites 
about 1.5 mm in diameter with strong longitudinal 
ridges; mural pores on sides of corallites in one or two 
rows, with elevated rims; tabulae close; the prin¬ 
cipal difference between this species and F. niagar¬ 
ensis appears to be in shape of corallum. Helder- 
bergian: N. Y. to Tenn.; Oriskany: Miss. (Island 
Hill). 

F. winchelli Rominger (37—3, 4). Corallites 3 to 4 
mm in diameter; tabulae depressed at margins into 
several pits; not infrequently the whole septal rim 
is turned down; interior of corallites with 12 well 
marked longitudinal furrows; without squamae; 
mural pores in one to two rows on each side. Onon¬ 
daga: Ont.; N. Y., Mich., Ky. (Falls of Ohio); 
Hamilton: Mich. 

F.turbinatus Billings (= F. hemispherica of Amer¬ 
ican authors) (37—5). Corallum turbanlike, often 
resembling cyathophylloid corals in being cuplike; 
generally curved in basal portions and frequently 
resembling the internal filling of a large pelecypod 
shell; corallites curve outward, with their mouths 
nearly perpendicular to main axis of corallum, aver¬ 
age one to two mm in diameter, and are closed in 
perfect specimens by concentrically striated oper- 
cula; pores generally in single rows; tabulae com¬ 
plete, averaging 1.5 mm apart; squamae generally 
not prominent. Onondaga, Hamilton: Ont.; N. Y. 
to Ky., Mich. 

F. hamiltoniae Hall (37—6-8). Corallum a hemi¬ 
spherical head with base covered by wrinkled 
peritheca; adult corallites up to 2.5 mm in diameter, 
generally surrounded by smaller immature ones; 
mural pores in two rows, frequently obscure; tabulae 


perfect, sometimes crowded .i« re urntllv 2 to 4 
mm apart, not infrequent I v with marginal tiufciies; 
easily recognized by its perl.ri .fibulae. Hamilton: 
Ont.; X. Y., I>hin. 

F. canadensis (Billings) tJ7 —?», 10). Corallum 
generally a tlattened or undulating expansion, some¬ 
times digitate; cylindrical corallites about i mm 
in diameter, scattered irregularly between small 
angular ones about a third their si/e; sinq If* tabulae 
in smaller corallites and tabulae complicated by 
squamae in the larger; opereula often present. Onon¬ 
daga: Ont.; N. Y., Mich., Ind., Ky. 

F. placenta Rominger (37—11-13). Corallum a 
broad, generally thin undulating expansion with base 
covered by wrinkled epitheea; corallites less than 1 
mm in diameter with clusters of smaller ones scat¬ 
tered about; in some specimens (especially young 
ones), the larger corallites are cylindrical and widely 
separated, as in F. canadensis ; tabulae of smaller 
corallites simple, of larger ones squamose; pores uni¬ 
serial. Hamilton: Ont.; X. Y., Mich., Ohio. 

F. limitaris Rominger (37—14, 15). Corallum a 


cylindrical, commonly branching stem 10 to 50 mm 
in diameter; corallites circular in section, opening 
about perpendicularly to axis of branch; walls thick; 
the division lines between corallites shown only in 
certain states of preservation. Onondaga: Ind. and 
Ky. (Jeffersonville). 


PALEOFAYOSITES Twenhofel 1914 

(*Favositesaspera Orbigny). 1 Like Favosites, but with 
mural pores at extreme edges of sides of corallites; 
edges of corallites, at pores, extended beyond their 
normal positions to extent of slightly indenting ad¬ 
jacent sides. Ord., Sil. (Anticosti; Man.; Wyo.). 

P. prolificus (Billings) (37—17). Ord., Sil.: Anti¬ 
costi. 


EMMONSIA Edwards and Haime 1851 

(*Emmonsia hemisphaerica Edwards and Haime [not 
Calamopora hemispherica Troost] = Favosxtes em- 
monsi Hall). Like Favosiles, but with tabulae de¬ 
generate, chiefly represented by discrete, flattened 
projections (squamulae) which appear as spines in 

longitudinal section. Dev. 

*E. emmonsi (Hall) (38-1-5). Characterized by 
two to three rows of pores on each corallite face and 


1 Twenhofel (1914, 24) first designated F. aapera (37-16) 
an the genotype of his new genus, hut later (1916, 125) he 
stated: "F. usper [a) was originally given as the genotype, 
this being done in the belief that it and F. prolificus are the 


same species. As there is some doubt in the author’s mind 
that such is the case, it is thought that F. prolificus should 
he taken as the genotype." 


PLATE 39 

(Figures are xl and after Rominger (Mich G S 3) unless otherwise indicated.) 

*; 2 - Thecla major. Upper and lower surfaces. 3, 4. Dendropora ornata. Fragmental coralla. 5-8. Slrlalopora spp. 5, 6- s - fle * U g B ^ 0 c 
b - Y 2). Enlarged corallites and a branching specimen. 7. S. belliatriata. 8. S. towenala. Fragmental specimen. 9-19. G<* e " ,eB f P . n( j ; ncorn . 
•plnulata [USG8, PP 58). An incomplete specimen and section enlarged (x4). II, 12. C. serlata (Pal N \ 2). Enlarge r “" ueata _ |g. 

plete corallum. 13-16. C. cryptodens. Fragmental specimens. 17. C. labloaa. A group of fragmental specimens. 18. ■ p stylo- 

flacherl. Portion of a corallum. 20—27. Pleurodictyum spp. 20, 21. P. eugeneae (Kan G S 6). Two views of a cora lentleulare 

porum [Pal N Y, Dev Corals). View of several corallites somewhat enlarged, and top and side views of corallum. 

(Pal N Y 0). Side, top, and basal views of three different specimens. 
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marginally thickened squamulae. Onondaga: Ont.: 
N. Y.; Falls of Ohio. 

E. tuberosa (Rominger) (38 —6, 7). Corallites of 
medium size (2 to 3 mm in diameter); two to three 
rows of mural pores on each face, and two rows of 
stout horizontal squamae on inside of each face; 
squamae of adjoining rows alternating and often 
interlocking; pores surrounded by small pits; many 
corallite openings are closed by concave, concen¬ 
trically winkled opercula. Onondaga: Ont.; N. Y., 
Ohio Valley. 

E. epidermata (Rominger). Differs from Emmonsia 
tuberosa in irregular arrangement of squamae and 
in elevated ring around the small distant pores, 
which are rarely in more than two rows; interior of 
corallites with 12 longitudinal furrows which are 
commonly visible in reverse on outside of solid 
columns; squamae are on spaces between grooves; 
tabulae complete. Onondaga: Ont.; N. Y. 

THAMNOPORA Steininger 1831 
(? = pachypora Lindstrom 1873) 

(*7\ madreporacea ). Corallum cylindrical or ramose; 
corallites disposed obliquely around central axis of 
fingerlike branches; cells communicate by pores. 
Penn. (Midcontinent). 

T. carbon aria (Mather) (38 —8, 9). Morrow: 
Ark., Okla. 

CALAPOECIA Billings 1865 

(*C. anticostiensis). Corallum massive, hemisphe- 
roidal, spheroidal or incrusting; corallites polygonal 
or circular in cross-section; walls composed of fused 
septal elements, with pores on vertical and hori¬ 
zontal rows, alternating with the septa; septa 
typically 20, wedge-shaped, radiating, of equal 
length, short, usually extending 0.2 or less of diam¬ 
eter into corallite, inclined slightly upward; tabulae 
well developed, complete and incomplete; no dissepi¬ 
ments; if coenenchyma is present, 20 “costae” radiate 
from corallites; buds arise from between corallites. 
Ord., Sil. (Alaska eastward to Siberia, excluding 
British Isles; Ky. northward to Washington Land in 
northwestern Greenland; characteristic of post- 
Trenton and Richmond strata). 

C. canadensis anticostiensis Billings (38—11-15; 
see also 38—10). Corallites circular, more or less 
distant; coenenchyma and “costae” present. M. and 
II. Ord.: Ellesmere Land; Anticosti; Ont.; Alaska 
(Seward Peninsula); Norway; Sweden; Gotland. 
Sil.: Que. (Whitehead). 


THECIA Edwards and lfaime 1849 

(*Porites ex pat i at us Lonsdale — Ayaricia swin - 
derniana Goldfuss). Generally massive coralla com¬ 
posed of prismatic, thick-walled corallites with 
funnel-shaped calicos; base with wrinkled perithcca; 
septa 12, strong, uniting in adjoining calicos across 
intervening space; tabulae and mural pores ns in 
Favosites. Sil., Dev. 

T. major Rominger (39—1,2). (’orallites 2 mm in 
diameter; septa extend halfway to center, their edges 
with two rows of granulose spinules. Niagaran: Ont.; 
Mich., Ind., Ky., Tenn . 

T. minor Rominger. Corallites about 1 mm in 
diameter; otherwise similar to preceding, with which 
it occurs. 

TRACHYPORA Edwards and Haime 1851 
(*7\ davidsoni). Corallum consisting of branching 
cylindrical stems, which arc composed of prismatic 
corallites, the walls of which are so thickened by 
layers of stereoplasm that the apertures become 
round and greatly contracted and thus are super¬ 
ficially far apart; mural pores scattered; tabulae 
remote; rows of spines representing the septa are 
characteristic. Dev.-Penn. 

T. ornata Rominger (38 —21, 22). Stems 10 to 20 
mm in diameter; apertures circular or oval, generally 
slightly elevated, irregularly dispersed, the inter¬ 
spaces wider than the diameter of the aperture, 
which is 1.5 mm; granules and short radial ridges sur¬ 
round the apertures. Hamilton: Ont.; N. Y., Mich. 

T. elegantula Billings (38—1C, 17). Stems 2 to 5 
mm in diameter; apertures in four rows, oval, and 
partly edged by an elevated rim. Hamilton: Ont.; 

N. Y., Mich., Ohio, Ky. 

T. austini Worthen (38 —18—20). Penn.: Kan. 

STRIATOPORA Hall 1851 
(*S. flexuosa). Corallum of simple, dividing cylin¬ 
drical branches, with thick-walled corallites opening 
in rounded apertures; these apertures are funnel- 
shaped because the surrounding stereoplasm in¬ 
creases in depth; sides of apertures striated by rudi¬ 
mentary septa; occasional septal spines, tabulae, 

and mural pores. Sil., Dev. 

*S. flexuosa Hall (39—5, 6). Branches bifurcating; 

polygonal expansion of corallites deep, bounded by 
angular ridges, vertically striate, the striae becom¬ 
ing fainter upward; calices circular at base. M. oiLi 
Ont. (Rochester); N. Y. (Clinton), Ind. (Osgood). 

S. iowensis (Owen) (= Cyathopora iowensis 


PLATE 40 

[Figure* are *1 unless otherwise indicated.] ^ showing 

1-4. Pleurodlclyum spp. 1-3. p. convexum [Pal N Y. Dev Coral*]. A large corallum, longitudinal section, and colony 

arched tabulae (*0.5). 4. P. cylindrlcum (Carnegie Mue, An 25]. 5-9. Aulopora spp. 5. A. conferta [Am Mid Nat i J ^ modu]mU (Am 
attached to a coral <*2). 6. A. ellerl [Am Mid Nat 18]. Several coralla (2 is xl and the holotype; 3 and 4 are x 2 ). 7, •j |ogefJa Ufnb el- 
Mid Nat 18]. A fragmental colony (x2), and the holotype showing coralline tubes. 9- A. anna (Kan G S 6]. * • j AfJ1 Nat 

Ufera. A group of fragmental coralla [Mich G 8 3J; two diagrammatic fragments [Geol Can 1863]. 12, 13.^ Au oca ^ ^ holotype attached 
181- 12. A. annectena. Holotype. 13. A. expanaua. Holotype. 14. Aulopora mlehlganenais [Am Mid Nat 18). or ,t>r ‘ h ^ wing internal struc- 
to the surface of a stromatoporoid. 15-17. Ormtopora Jackaoni (NAIF). A corallum. and sections (x2) of coral b ^ enlarged, 
ture. 18—21. Cladochonua beechert [NAIF]. Two fragmental coralla. an enlarged cross section, and portion of latte 
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S. rugosa Rominger) (39—8). Stems 5 to 12 mm in 
diameter, irregular; apertures oblique, dilated, 
bounded on exterior side by a pronounced semi¬ 
circular lip; inner body side of aperture flattened, 
spreading into a common, broad, interstitial mass; 
diameter of aperture 2 mm, of interior channel, 

1 mm. striae generally faint or obsolete. Hamilton: 
Mich., Ia. 

S. bellistriata Greene (39—7). Jeffersonville: 
Ind., Ky. 

DENDROPORA Michelin 1846 

(*D. explicita). Branching and reticulated stems 
composed of thick-walled, intimately united conical, 
tabulate tubules, which are connected laterally by 
pores. Dev. (eastern N. America). 

D. ornata Rominger (39 —3, 4). M. Dev.: Ont.; 
N. Y., Mich. 

COENITES Eichwald 1829 
(= CLADOPORA Hall 1851) 

(*C. juniperinus). Corallum composed of branching 
stems or flattened expansions with thick-walled, 
elongate, conical corallites opening obliquely to the 
surface, with dilated openings; mural pores and 
occasional tabulae present. Sil., Dev. 

C. seriata (Hall) (39—11, 12). Nearly parallel 
crowded branches, sometimes bifurcating; calices in 
alternating series with projecting circular lip. 
Niagaran : Ont.; N Y. 

“C.” laqueata Rominger (39—18). Corallum com¬ 
posed of cylindrical or compressed stems 2 to 4 mm 
in diameter, uniting repeatedly to form a coarse 
network; corallite apertures oval, transverse to 
branches, about 1 mm across, and with strong lip. 
Niagaran: Que., Ont.; Mich., Ind., Ky. 

“C.” cryptodens (Billings) (39-13-16). Cylin¬ 
drical bifurcating branches 5 to 10 mm in diameter; 
corallites with oblique, dilated apertures 1 to 1.5 mm 
in diameter. M. Dev. (Onondaga): Ont.; N. Y., 
Mich., western States. 

“C.” labiosa (Billings) (39—17). Stems smaller 
and frequently branching, often reuniting; aper¬ 
tures subcircular, oblique, 2 to 5 mm in diameter, 
with prominent convex lip. Onondaga: Ont.; N. Y., 
Mich., Ohio, Ky. (Falls of Ohio). 

C.? fischeri (Billings) (39—19). Corallum a 
flat, leaflike expansion attached at some point to a 
foreign body; with oblique apertures on both sides. 
Onondaga, Hamilton: Ont.; Mich., Ind., Ky. 

C. spinulata (Girty) (39—9, 10). Perm.: Tex. 


(base of Capitan; Delaware Ml..; “dark limestone” 
in Guadalupe Mts.; Delaware Mf. in Glass Mts.). 

PLEURODKTYUM Goldfuss 1829 
(= MK'HKi.i.NiA Koninek 1841) 

(*P. problematic am). Corallum depressed, discoidal, 
with lower surface covered by concentrically 
wrinkled poritheea; corallites small, prismatic, 
funnel-shaped; septa faint or obsolete; scanty de¬ 
velopment of tabulae; mural pores irregularly dis¬ 
tributed; young corallites as in Aulopora. I)ev.- 
Penn. 

P. lenticulare (Hall) (39—25-27). Diameter of 
corallites 5 to 6 mm. Helderbergian: X. Y., Pa., 
Tenn. (Oriskany). 

P. styloporum (Eaton) (39—22-24). Coralla 25 to 
50 mm in diameter; septa faint, forming a crenula- 
tion on the calyx margin; tabulae moderately numer¬ 
ous. Hamilton: N. Y., Mich., Ky. (Falls of Ohio). 

P. convexum (Orbigny) (40—1-3). Calices di¬ 
verge outward, 8 to 10 mm in diameter at aperture; 
tabulae thin, very close, strongly arched in center, 
vesicular at base. Onondaga: Ont.; Mich., Ky. 
(Falls of Ohio). 

P. cylindricum (Michelin) (40-*-4). Corallum 10 
to 12.5 cm (4 to 5 in.) in diameter; corallites sub- 
cylindrical, averaging about 5 mm in diameter; on 
the interior are regular annulations which occupy 
the same level in adjoining tubes; principal tabulae 
numerous, slightly arched, uniting with the incom¬ 
plete ones. Onondaga: Mich., Ohio (Columbus), 
Ky. (Jeffersonville). 

P. eugeneae White (39—20, 21). Penn.: Ill. 
(U. Carb.); Morrow, Wapanucka, Wewoka, Drum, 
etc., of Kan., Okla. 

AULOPORA Goldfuss 1829 
(*A. serpens). “Form genus”; corallum composed of 
small tubes; adnate, prostrate, or prostrate basally 
with erect or more probably pendant compound 
branches; reproduction by basal or lateral gemma¬ 
tion; tubes calcareous or perhaps even chitinous, the 
former predominating; corallite walls noncystose, 
smooth to wrinkled externally, smooth or pustulose 
internally; tabulae, when present, variably convex 
adaperturally; corallites not continuously united 
except in rare instances in which calcification is in¬ 
complete. (Some species referred to this genus 
belong to Ceratopora Grabau 1899.) Sll.-Penn. 

A. conferta Winchell (40 —5) and A. michiganensis 
M. A. Fenton (40—14). M. Dev.: Mich. (Gravel 
Pt.). 


PLATE 41 

(Figures are xl and after Lambe (CGS, Contr Can Pal 4) unless otherwise indicated.] 

1-17. Haly sites spp. 1-3. H. gracilis. A typical corallum. and sections enlarged (x5). 4-10. H. catenularla. 4. 5: A typical corallum. and 
cross section enlarged (x5); 6-8: Sections enlarged (x5), and a typical specimen; 9: A typical corallum (Pal N Y 2); 10: Surface s lowing 
Arrangement of corallites [Tenn G S. B 38]. 11-14. H. compactus. Cross sections (x2. x5);cross section (x2). and longitudinal section ixo). 
!*• H. mlcroporus. Diagrammatic cross section. 16 , 17. H. labyrinthlcus [Ky G S. Ky Fos Corals). Two views of a weather ^ orA 
8, IS. Chonostcgites clappl. A weathered corallum [Pal N Y. Dev Corals]; a longitudinal section (x2) showing tabu ae &nt a >lJ 
•pines [Carnegie Mus, An 25]. 20, 21. Syrlngoporm epp. 20. S. retiformis (CGS. Mem 111]. Side view of Billings' type. 21. • vc c 

IMich G 8 3]. 





CHONOSTECUTliS 


A. elleri M. A. Fenton (40—6). M. Dev.: N. Y. 

(H A. I m«SulaUM. A. Fenton (40—7, 8). U. Dev.: Ia. 

A.? anna Beede (40—9). U. Penn.: Ind. (V\ . 
Franklin), Kan. 

ROMINGERIA Nicholson 1879 

(*Aulopora umbellifera Billings). Auloporoid, with 
corallites budding off in whorls; tabulae remote; 
occasional mural pores present; growth erect. Sil., 

Dev. 

*R. umbellifera (Billings) (40— 10, 11). Corallites 
about 1 mm in diameter; delicately annulate by 
growth lines; whorls consisting of 6 to 12 buds, 
remaining at first close together, then bent abruptly 
outward radially. U. Sil.?: Ont. M. Dev. (Onondaga- 
Hamilton): Ont.; N. Y., Mich., Ohio. 

AULOCAULIS M. A. Fenton and C. L. Fenton 1937 
(* Aulopora expansa). Corallum prostrate, linear or 
reticulate; corallites thin-walled, depressed, smooth 
or indistinctly wrinkled; throughout most of their 
length they show little or no expansion; then they 
expand abruptly into subcircular apertural regions 
whose diameter is 1.5 to 4 times that of the tabular 
portions of the corallites; apertures are directed 
vertically and are but slightly elevated above the 
tubes; tabulae few or absent; septal ridges present; 
some species bear an indistinct dorsal ridge on most 
or all corallites; budding terminal; corallites with 
linear or branching disposition. Dev. 

*A. expansus (F and F) (40—13). U. Dev.: Ia. 
(Hackberry). 

A. annectens (F and F) (40—12). U. Dev.: N. Y. 
(Naples). 

CERATOPORA Grabau 1899 

(*C. jacksoni). Like Aulopora in appearance, but 
with tubes often much larger and never attached 
except at base; walls thickened by formation of 
coarse cysts, from the surface of which arise sharp 
spines; central space commonly open, the individual 
corallites remaining connected; epitheca generally 
well marked. Dev. 

*C. jacksoni Grabau (40—15-17). Branches bud¬ 
ding at irregular intervals; corallites large and coarse, 
with longitudinal striation marking epitheca; cysts 
coarse and irregular. Hamilton: N. Y., Mich., Ohio. 

CLADOCHONUS McCoy 1847 
(“ monilopora Nicholson and Etheridge 1879) 
(*C. tenuicollia). External form similar to Cer atop ora, 
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but with wall composed of parallel layeis separated 
slightly and connected bv numerous transverse bars 
or trabeculae, which m section give a regular net like 

appearance. Dev.-Penn. 

C. antiqua (Whiteaves). ( nrallitc-s slender; sur¬ 
face reticulate; free, or incrusting rrinoids. Hamilton: 
Out.; Ky. (Falls of Ohio). 

C. beecheri (Grabau) (40 IS-21). Free growing 
or incrusting crinoid stems, sometimes forming a 
confused agglomeration; epitheca smooth except 
for growth lines, structurally very dense, lacunae 
small and scattered. Miss. (Keokuk): Mississippi 
Valley region. 

IIALYSITES Fischer 1850 

(*Tubipora catenularia Linnaeus). Corallum of 
cylindrical or compressed corallites, joined into inter¬ 
secting and anastomosing vortical laminae or single 
layers of tubes, and united along the whole of their 
adjoining sides; corallites covered by continuous 
peritheca on their free sides; mural pores absent; 
tabulae well developed ; septa obsolete or in cycles of 
12. U. Ord., Sil. (Arctic America; widespread 
throughout Canada and U. S. A.; Alaska), L. Dev. 

H. gracilis (Hall) (41-1-3). Differs from H. ca- 
tenularia in having corallites almost quadrangular in 
section and apparently lacking an intervening 
minute tube. U. Ord. (Richmond): Baffin Land; 
Anticosti; Que., Ont., Man.; Wis., Wyo. (Bighorn), 
Idaho (Fish Haven). 

*H. “catenularia” (Linnaeus) (= H. catenulatus 

of authors) (41-4-10). Corallites oval in section, 
united by their narrower sides, or with a minute, 
closely tabulate tube intervening; outer surface of 
corallites with fine and occasionally coarse growth 
lines; meshes formed by corallites irregular and 
variable in size. Widely distributed and common 
throughout the Sil. of N. America and Europe, 

varieties occur in the U. Ord. and L. D * v> 

H. compactus Rominger (41—11-14). Niagaran. 

° H. ; microporus (Whitfield) (41-15). Niagara!.: 

• \VlC 

H. labyrinthicus Goldfuss (41—16, 17). Niagaran: 
Ont.; Wis., Ky. f Tenn. 

CHONOSTEGITES Edwards and Haime 18ol 
(*C. clappi). Coralla composed of cylindrical coral¬ 
lites either closely adjoining or distinct. and cxp«md 
ing at regular intervals into connecting hor.zonta 
plates, which are pierced by canal-like pores 
tabulae as in Pleurodiclyum ; septa represented by 


5-9. S; 
States]. 


PLATE 42 

(Figures are xl unless otherwise indicated.] ^ vicWS . 

1-12. Syrlngopora app. 1, 2. S. hlalngert (Mich G 8 3]. Side and top views. 3. 4. S. labulatm (Mich G S y Q9 West 

mnluttanuata. 5-7: A fragmental corallum, several enlarged corallites (x2), and a crow section I < ' 168 12 . S. aculeata |L’SGS. M 

8. 9: A group of corallites and two enlarged (x2) (Meek: Pal East Neb]. 10. S. perelegans (Mich ^ ' 'malonlana ( 1 ‘SGS, B 266J. 
32], Cross section of part of type, and of a single corallite much enlarged. 13-16. AetrocoenU npp. 1 • ~ • * jg a. whltneyl MP 6]. 

Portion of a corallum, and some corallites enlarged <xB). 15. A. decafurensis (USNM, B 103]. C a1i<ea > 0 periphery. a complete 
A group of cal ices (x4). 17-19. Dlploaatrea app. 17. 18. D. craaaolamellata (GSL. QJ 19]. Portion of a cair' p orl j on of polished crow sec- 
c^yx. It. D. h arris I (JP 6]. Crow section of calices (x3). 20. ThamnaateHa recUlamellosa (USGS. 1 1 | 4| 1* 
t»°n (x3). 21 . 22 . Aatreoporm anUguenaU (USNM, B 103]. Calices of paratype (x6) and corallum (xO.o). 
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D1PLOA8TREA 



rows of spinules; new buds arise from connecting 
plates. Dev. 

*C. clappi E and H (41 —IS, 19). Corallites 5 nun 
or more in diameter; connecting plates crowded, 
giving the whole a very compact appearance. Onon¬ 
daga: Ont.; N. Y., Ohio valley. 


Subclass Mexacoraila 

( = Zoantharia Bhiiuvill. ; ii« xactiuia and Poly- 

actima Khn-nhrrg) 

Simple <»r eompoGt.- .orals with septa usually 
arranged in cycles of six (ran l\ five, seven, or eight ). 

Trias.-Recent. 


SYRINGOPORA Goldfuss 1826 

( *S . ramufosa). Corallum consisting of numerous 
irregular cylindrical corallites, which grow parallel 
but generally separated and have at intervals a few 
transverse tubular connecting processes; interior of 
corallite filled with funnel-shaped tabulae; young as 
in Aulopora; septa represented by spines. Sil.-Penn. 

S. verticillata Goldfuss (41-21). Corallites sepa¬ 
rated by one to three or more times their diameter 
(2 to 3 mm.), connected at distant intervals by 
transverse tubes of which two or three are given off 
at the same level. Niagaran: Arctic America; Anti¬ 
costi; Que., Ont.; Mich. (Manistique). 

S. retiformis Billings (41 —20). Corallites 1 mm 
or somewhat less in diameter, irregularly bending 
or geniculate, joining where in contact but not by 
tubes. Niagaran: Ont.; N. Y., Wis. 

S. hisingeri Billings (42—1, 2). Corallites are 
slender tubes less than 1 mm in diameter, separated 
by about their own width; frequent connecting 
tubes present. Onondaga: Ont.; N. Y., Mich., Ohio, 
Ind., Ky. 

S. tabulata Edwards and Haime (42—3, 4). 
Corallites slender as in S. hisingeri, but closer to¬ 
gether and parallel; connecting tubes at uniform 
levels, giving appearance of horizontal floors con¬ 
necting corallites. Onondaga: Mich., Ohio, Ky. 
(Falls of Ohio). 

S. perelegans Billings (42—10). Onondaga: Ont.; 
N. Y., Mich., Ky. 

S. aculeata Girty (42—11, 12). Corallites small, 
radiating, usually about 1 mm apart; averaging 
about 1.5 mm in diameter; septa represented by 
spines set in about 25 vertical rows; dissepimental 
structures well developed, spinose. Miss. (Madison): 
Alta.; Colo., Wyo., Ariz.; L. Penn.: Alta (S. sur- 
cularia Girty, which occurs with S. aculeata, is some¬ 
what larger, has walls more thickened by stereoplasm 
and has slightly larger corallites — 2.5 mm in 
diameter). 

S. multattenuata McChesney (42—5-9). Penn.: 
Throughout Midcontinent region; Utah. 


ASTROCOKXIA 


Edwards and 


1 latino 



(*Astrc<i tiumisnw lVframo). (\»r:ill:i massive; 
corallites polygonal, united l>v their walls, eohnnolla 
styliform; only dissepiments in visceral chamber. 

Trias.-Tert. 

A. maloniana Vaughan (42—13, 14). Calieular 
diameter 1.5 to 2.5 mm; septa 16 to 20. with s to 10 
reaching columella. U. Jura.: Tex. (Malone). 

A. whitneyi Wells (42—lit). Characterized by 
hexameral arrangement of the 12 septa and especially 
by enlargement near inner ends of the secondary 
septa; calieular diameter 1.5 to 2.5 nun; septa 24, 
6 reaching columella. L. Cret. (Trinity): Tex. (Glen 
T. 


A. guadalupae Roomer. Calieular diameter 2.0 to 
2.5 mm; septa 24, 12 reaching columella. L. Cret.: 
Tex. (Fredericksburg). 

A. decaturensis Vaughan (42 — 15). Septa norm¬ 
ally 16, of which 8 extend to columella. M. Olig.: 
Ga.; Antigua (Antigua); Cuba. 


ASTREOPORA Blainvillc 1830 
(*Aslrea myriophthalma Lamarck). Corallum mas¬ 
sive or branching; coenenchyma porous and with 
upper surface spinose; septa of dissimilar propor¬ 
tions; columella and pali lacking. Tert.-Recent. 

A. antiguensis Vaughan (42 —21, 22). Corallum 
forming large, thick branches; calices irregular in 
outline, 2 to 4 mm in diameter; margins elevated 
about 1 mm, distant from one another 1.5 to 2.5 mm, 
somewhat swollen around base; septa in two to four 
cycles. M. Olig.: Ga. (Chattahoochee); Antigua 
(Antigua); U. Olig.: Panama (Culebra). 


DIPLOASTREA Matthai 1914 

*A$trea heliopora Lamarck). Corallum compound, 
ipper surface shows imperfect corallites with synap- 
iculate walls (simple horizontal rods, or synapticula, 
initing outer ends of septa); margins of septa 
lentate; columella tubercular; in longitudinal sec- 
ion appear the interrupted corallite walls, per¬ 
orate septa, and synapticula and dissepiments on 
if.nt.al faces. Cret.-Recent. (one of the most im- 


PLATE 43 

(Figures are xl unless otherwise indicated.) ^ 

l-«. Discotrochus spp. 1-3. D. orbignlanua (USGS, M 39). Outline of an adult specimen (x3.5), and two views of a j^sgS. PP 

D. callfornlcus (x5) [Wash Ac Sc, J 30). Upper and lower surfaces and profile view of holotype. 7-15. Mlcraoac ’ imcn (x4) . 

®8). 7-10. M. hllgardl. Side and basal views of type (x8); calieular view of type (x4); and calieular view o an vieW ( x 4 ) 

"11. M. rotatllls. Calieular, basal, and side views of type (all about x4). 14, 15. M. crlbrarla. Side \ lew x fl Montlivallia norlca 
?****•. l6# l7# Gonl °Pora reusalana (USNM, Pr 83). Diagram of septal formula and a group of calices (x4). 18, ‘ , hanenfl u, (USGS. 

p * ®° nto K r * Bd 37). Calieular and basal views. 20. Palastraea decussata (x2) [USGS. PP 141). 21. Confusastrea j on gitudinal sections 
22-25. Blothrocyathua harrlal [JP 0). Upper three-fourths of type (x0.5); diagram of septal plan, cross.® 29-31- Elysaatraea 
(X0.5). 21-21. Cladophyllla furclferm [Pal Abhand, Bd 4). Two specimens and an enlarged cross section ofa pp 141) 32f 33 . 
▼sbcou verensis. 29: Type specimen (xl.fi) [Boston Soc N H. Pr 34]; 30, 31: Cross and longitudinal sections (xA) [ 

«*«>amUla fenestrate [Boston Soc N H. Pr 34). Cross section of a calyx (*1.5) and portion of a corallum 




w&smm 

• :sr ' ,r — » 

.•#■ ’ > --,» y 

• * *• _ ‘ ^ f 

^ ' V **’ 

2 

'll* ^ ^ C 

■y^ ^'- 

•* . -’ j»T */. J|TV 












PALASTltAEA 


117 


portant genera of Oligocene corals in southeastern 
United States and the West Indies). 

D. harrisi Wells (42—19). Differs from D. ems- 
solamellata in having smaller corallites and fewer 
septa. L. Cret: Tex. (Glen Rose). 

D. crassolamellata (Duncan) (42—17, 18) 
Corallites long, large; septa numerous, generally 
characterized by great enlargement of thecal wall 
and by a linear appearance in the rest of their course, 
the higher orders being nearly linear at wall also; 
thecal wall delicate and indistinct; columella large. 
M. Olig.: Ga. (Chattahoochee); eastern Mexico; 
Antigua (Antigua); Puerto Rico (Pepino); Cuba; 
Panama. 

THAMNASTERIA Lesauvage 1824 
fAstraea dendroidea Lamouroux). Compound, flat¬ 
tened coralla; calices without walls, united by well 
developed, riblike septa; columella rodlike or rudi¬ 
mentary; a common reef coral. Trias.-Tert. 

T. rectilamellosa Winkler (42—20). Calices 7 to 
8 mm in diameter, without walls and united by 
ribs; 20 to 26 septa, in two cycles, those of first 
fusing in center of calyx to form a spongy columella. 
U. Trias. (Noric): Cal. ; Europe. 

DISCOTROCHUS Edwards and Haime 1848 
(*D. orbignyanus) . Free, discoidal corallum with 
flat base and slightly arched upper surface; septa 
carinate, radial, the longer joining the papillose 
columella; costae simple. Tert. 

*D. orbignianus E and H (43—1-3). Base with 
large, unequal costae becoming indistinct near con¬ 
cave center: diameter 6 mm, height 1.5 mm. Eoc. 
(L. Claiborne): Ala., Miss., La., Tex. 

D. califomicus Wells (43—4-6). Eoc.: Cal. 
(Domengine). 

MICRABACIA Edwards and Haime 1849 
('Fungia coronula Goldfuss). Corallum single, free, 
lenticular, broader than high, slightly concave at 
base, which has circular outline; calyx with shallow 
depression filled by false columella; septa numerous, 
solid, imperforate, crenulate; intercostal spaces 
crossed by synapticula in concentric rows. Cret. 

M. cribraria Stephenson (43—14, 15). Costae 
absent in sievelike central area of base, which in¬ 
cludes 60% of basal diameter. U. Cret. ( E . ponderosa 
zone); Atlantic and eastern Gulf Coastal Plain. 

M. rotatilis Stephenson (43—11-13). U. Cret. (E. 
coslata zone): Md. 


M. hilgardi Stephenson (43 7 10' t:. Cret. (/•,'. 

contain zone): (lulf ('oast. 

M. americana Meek and Hayden. Costae ex¬ 
tending to center of base; those «>f last cycle long 
(20% to 30%. of basal diameter in adults): thick 
at terminus (edge of base); poor preservation makes 
identification difficult; hence reported identifications 
are questionable. U. Cret. (Pierre, Fox Hills): 
S. Dak., Mont., Wyo., X. Mex. 


GONIOPOUA Blainville 1S30 

(*<7. pedunculata ). Colonial, massive, nodular or 
ramose; all structures very porous; corallites pris¬ 
matic; septa 24 in number, porous, with paliforin 
tubercles before the first cycle of six; columella usu¬ 
ally a single tubercle. Cret.-Recent. 

G. reussiana (Duncan). (43—16, 17). U. Cret.: 
Jamaica. 

MONTLIVALTIA Lamouroux 1821 

( *M . caryophyllala). Corallum solitary; cylindrical, 
conical, or tubinate; septa numerous, with upper 
edges serrated; columella absent. Trias.— Tert. 

M. norica Freeh (43—18, 19). Conical with 
elliptical cross-section; septa numerous, meeting in 
aline. U.Trias. (Noric): Alaska; Ore.; Austrian Alps. 


THECOSMILIA Edwards and Haime 1848 

(*Lithodendron trichotomum Goldfuss). Corallum 
thick, branching, bushy, with embedded calices; 
septa numerous, spinose or knobby; walls thick, 
longitudinally ribbed, with a few transverse wrinkles; 
columella absent or rudimentary. U. Trias. (N. Am¬ 
erica; Europe). . 

T. fenestrata (Reuss) (43—32, 33). U. Tnas. 
(Noric): Alaska; B. C. (Sutton of \ ancouver 

Island); Alps. 


BLOTHROCYATHUS Wells 1932 


{*B. harrisi). Corallum simple, large, cylindrical; 
covered with noncostate epitheca, which is coalcsccnt 
with the thin septa; other features shown in genotype 


illustrations. L. Cret. . „ 

*B. harrisi Wells (43—22). L. Cret. (Trinity): Tex. 


(Glen Rose). 


PALASTRAEA Kuhn 1936 
(*Phyllocoenia grandissima Freeh). Colonial, mas¬ 
sive; colony formation by intratentacular budding 


PLATE 44 


>• 2. AnUguaatrea cellutoaa [U8NM, B 103). Two view® (xl, x4) of name specimen. 3-7. Montastrea spp. 3. 
4. M. eoaUU (x3) [U8NM, B 1031. 5. 6. M. 


(Figures are xl unless otherwise indicated.] ^ ^ 

Two views (xl, x4) of same specimen. 3-7. Montastrea spp. 3. M. [ ro . 

103]. 5, 6. M. roemerfana {B Am Pal 67]. Type specimen and portion of surface enlarg (*3.3). 

ttratorta (U8NM. B 103]. Surface (x3.3). 8-11- Acrohella spp. [USGS. M 39]. 8. 9. A. singteyl. Corallum and caly* 13 . p. tex- 
11. A. vickaburgenaia. Calyx enlarged (x3.3) and corallum. 12, 13. Pleurocora spp. |Pal Abhand, Bd 4], 12- P. e . ^ o ' f type 
^ I4 * l€ * Trochocyathua (Plalycyathua) acotUanua IB Am Pal 67]. Diagram of septal plan (x5) and side and bass[Md 
13. 8eptaatrea marylandlca |Md G S t Mioc]. Calices (x6.5) and portion of corallum (slightly less than xl). Amv 
0 8. Mioc). 
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("fission”); corallites cylindrical, often incom¬ 
pletely separated; with two or more centers, walls 
distinct, costate, with exotheca between them; septa 
strongly dentate; columella feeble or absent. M. and 

U. Trias. 

P. decussata (Reuss) (43—20). Compact, flat¬ 
tened as knobby stocks, never branched; polygonal 
calices separated by distinct wall and united by 
long ribs; calices 4 to 6 mm in diameter; septa 36 
when complete, in four cycles; thickening of septa 
corresponds to ringlike elevation surrounding calyx. 
U. Trias. (Noric): Alaska; Vancouver Island, B. C.; 
Cal. (Hosselkus). 

ELYSASTRAEA Lambe 1865 

( *E. fischeri). Like Palastraea, but corallites pris¬ 
matic, closely united directly by fused walls, with 
one or two centers. M. Trias., L. Jura. 

E. vancouverensis (Clapp and Shimer) (43—29- 
31). U. Trias. (Noric): Alaska; Vancouver Island, 
B. C.; Cal. (Hosselkus). 

CONFUSASTREA Orbigny 1849 

(*C. burgundiae Michelin). Compound; calices with 
indistinct walls; principal septa thickened in middle; 
coenenchyma crossed by some septa. Trias., Jura. 

C. cowichanensis (Clapp and Shimer) (43—21). 
Septa 36 in four cycles, but since third and fourth 
are rudimentary, the number appears to be much 
less. U. Trias. (Noric): Alaska; B. C. 

CLADOPHYLLIA Edwards and Haime 1851 

(*Lithodendron dichotomum Goldfuss). Branching 
corals with cylindrical stems multiplying t>y fission; 
calices circular with rudimentary columella or lack¬ 
ing one altogether; epitheca well developed. Cret.- 
Recent. 

C. furdfera Roemer (43—26-28). Calices 4 to 6 
mm in diameter; no columella; septa in three cycles; 
p’owth a regular forking structure with uniform 
branches; epitheca concentrically wrinkled. L. Cret.: 
Tex. (Fredericksburg). 

ANTIGUASTREA Vaughan 1919 

(*Astraea cellulosa Duncan). Differs from Montastrea 
»n its obscurely dentate septa, its lamellar columella, 
and in costae between corallites being thin, and in 
some instances disappearing. Tert. 


A. cellulosa (Duncan) (44—1, 2). Calices 2 to 4 
mm in diameter; wall stout. JL Olig.: Miss. (Byram). 
M. Olig.: Ga.; Mexico; Antigua; Puerto Rico; Cuba; 
U. Olig.: Fla. (Tampa Silex lied). 

PLEUROCORA Edwards and Haime 1848 

(*P. explanata ). Branching cylindrical corals with a 
thick, compact wall without epitheca; columella of 
numerous points (papillose); septa gramilose, pro¬ 
jecting above calyx; costae distinctly wavy. Cret. 

P. coalescens Roemer (44—12). Slender, with 
calices 3 mm in diameter; septa not reaching to 
center, which is occupied by a spongy columella. 
Fredericksburg: Tex. 

P. texana Roemer (44—13). Fredericksburg: Tex. 

MONTASTREA Blainville 1830 

(= orbicella Dana 1846) 

(*Astrea guettardi Defranee). Massive or nodular; 
cylindrical corallites united by exothecally pro¬ 
duced, confluent costal septa; columella spongy; 
septa with dentate margins; dissepiments numerous 
between septa both within and without theca. 
Jura.-Recent. 

M. roemeriana (Wells) (44—5, 6). Characterized 
by large corallites, alternate septa, and well de¬ 
veloped columella. L. Cret. (Fredericksburg): Tex. 

M. travisensis (Wells) (44 —3). L. Cret.: Tex. 
(Glen Rose). 

M. costata (Duncan) (44—4). Calices 7.5 to 
8.5 mm in diameter; costae highly developed. 
M. Olig.: Antigua (Antigua); Puerto Rico (Pepino); 
U. Olig.: Cuba (Anguilla); Canal Zone (Culebra). 

M. imperatoris (Vaughan) (44—7). Distin¬ 
guished by small calices, prominent costae, and six 
long septa, with intermediate septa shorter according 
to the cycle. Olig.: Canal Zone (Emperador). 

ASTRHELIA Edwards and Haime 1849 

(*Madrepora palmata Goldfuss). Calices merely 
excavated, rarely raised on craterlike elevations; 
columella spongy. Tert. 

*A. palmata (Goldfuss) (44—19). Branching, often 
coalescing, or in palmate expansions; calices circular, 
excavated; septa in three cycles, the first and second 
reaching the columella. Mioc.: Choptank and Cal¬ 
vert of Atlantic Coast. 


PLATE 45 

[Figures are xl unless otherwise indicated.] 

Trc * h ocyatbua spp. 1, 2. T. ealifomlanua (USGS, M 39], Top and aide views (x3). 3, 4. T. egerlus [B Am Pal 67). Side view and 

ostae enlarged (x4). 5-7. T. woolmanl [B Am Pal 67). Side, calicular, and side views (x4). 6 - 10 . T. zlUell (USGS, M 39]. Two views of 

specimen, and part of a croas section (z3.6). 11-19. Tnrblnolia spp. 11-13. T. pharetrm [USGS. M 39]. Longitudinal section (x5), lateral 

ew (so), and calicular view <zl2). 14-17. T. dlckereon! (San Diego Soc N H. Tr 7]. Side view and longitudinal section of one specimen; 

V p *i ° f ^ iU ^ ut form; calyz of 14 (line at lower right indicates zl). 18, 19. T. puaJllanlma (magnification and source same as preced- 

23L M * id6 vi ® wa ' 21 - Flatytrochua stoked (USG 8 . M 39; after Milne-Edwards and Haime]. Exterior and calyx (x3). 

. ’ . ’ rminnllU eaaterl [JP 6 ). Calyz (zl.5) and portion of periphery enlarged (z2) showing gross structure of septa. 24-2$. 7 - 

“* rTUHl1 Cal Pub, B 9). Two View. (x5. x4) of type and baae (x5) of another apecimen. 27-29. Lopboamllla texana [USGS. 

.fn ,° r VWW * mnd < * ly * ( * 2) - *°-**- I’vunDli app. SO. SI. P. luaUaenaia [Pal Abhand, Bd 4]. Calicular and aide v.ewa. S2. P. 

" f* lJP *1- Digram of aeptal plan (x2.S). SS-S7. Dnngulla texana (B Am Pal 07]. Conrad'a figure of type apecimen. and four epeci- 
°*$ne from Texas. 
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SEPTASTREA Orbigny 1849 

(•S. subramosa = Astraca marylandica Conrad). 
Compound corals with corallites prismatic because 
of crowding; calices of moderate depth and with 
simple septa, the longer of which unite in center 
where they may form a pseudocolumella; no true 
columella or pali present. Tert. 

*S. marylandica (Conrad) (44—17, 18). Com¬ 
pressed stems with short, rounded branches, or 
large, flattened, lobate or fingerlike expansions; 
corallites averaging 5 to 6 mm in diameter; 12 large 
and 12 smaller septa occur, with occasionally a third 
series. Mioc.: Atlantic Coast (St. Marys). 

ACROHELIA Vaughan 1919 

(*A. limonensis). Differs from Oculina solely in 
having a persistent axial corallite; pali or paliform 
teeth present on all but last cycle of septa. Eoc., Olig. 

A. singleyi (Vaughan) (44—8, 9). Eoc. (L. Clai¬ 
borne) : Tex. 

A. vicksburgensis (Vaughan) (44—10, 11). Olig.: 
Miss. (Vicksburg, Red Bluff). 

TROCHOCYATHUS Edwards and Haime 1848 

{*Turbiru>lia mitrata Goldfuss). Corallum sub- 
turbinate; costae numerous; calyx oval, in shape 
of figure 8; columella fasciculate; septa forming six 
complete cycles, those of first three cycles nearly 
equal; pali rather large, granulose. Cret., Tert. 

T. (Platycyathus) scottianus Wells (44—14-16). 
L. Cret. (Washita): Tex. (Weno). 

T. egerius (White) (45—3, 4). Corallum free; septa 
not more than 40. U. Cret. (Pierre, Lewis): Western 
Interior of U. S. A. 

T. woolmani Vaughan (45—5-7). Corallum at¬ 
tached; septa 24 to 36. U. Cret. ( E. cancellata zone): 
Ripley and Taylor of N. J., Ga., Tex. 

T. zitteli Merriam (45—8-10). Paleoc.: Cal. (Mar¬ 
tinez). 

T. californianus Vaughan (45—1, 2). Eoc.: Cal. 
(Domengine). 

TURBINOLIA Lamarck 1816 

{*T. sulcata). Small, free, conical corals with a cir¬ 
cular calyx; septa prolonged externally into strong 
costae; septa in several cycles; columella well de¬ 
veloped. Tert.-Recent. (Atlantic, Gulf, and Pacific 
Coasts). 

T. pharetra Lea (45—11-13). Twenty-four 
rounded and prominent costae with entire margins, 


12 of which become Ihot lus.-Jb .- m< 1 <m!\ t oc¬ 
curring at base; a double row of pores occurs m the 


(Domengine). 

T. pusillanii 
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(*T. casteri). Corallum simple, subeylindrieal or sub- 
cornute; costae prominent, corresponding to septa; 
septa thick, imperforate, entire on upper margins, 
very unequal; primary septa extend nearly to center, 
where they terminate in paliform swellings which 
more or less fill the uxial space; sides of septa 
trabeculate; columella, dissepiments and epithcca 
absent; interseptal loculi open throughout. L. Cret. 

*T. casteri Wells (45—22, 23). L. Cret. (Trinity): 
Tex. (Glen Rose). 


PLATYTROCIIUS Edwards and Haime 1848 
(*Turbinolia stokesi Lea). Simple, cuneiform corals 
with a columella formed of the fused edges of the 
septa; externally septa are represented by thick 
costae, while within outer wall their margins are 
carinated. Tert. 

*P. stokesi (Lea) (45—20, 21). Small, with base 
drawn out into a wedge nearly as wide as coral 
above; septa and costae 24, of which 9 on middle of 
each broad face converge and unite downward, 
while those on each side become broader; surface 
rough with granules; columella papillose. Eoc. 
(Claiborne): S. C., Ala., Miss., Tex. 

P. merriami (Nomland) (= Flabellum? merri- 
ami) (45—24-26). Eoc.: Cal. (Capay). 

LOPHOSMILIA Edwards and Haime 1848 
\*Caryophyllia cenomana Michelin). Corallum simple, 
subturbinate, adherent; calyx almost circular, 
columella lamellar, small; septa unequal, their apical 
margin highly arched and their sides granular; costae 
simple. Cret., Tert. 

L. texana (Vaughan) (45—27-29). Characterized 
by costae alternating large and small. U. Cret.: 
Tex. (Buda). 

PARASMILIA Edwards and Haime 1848 
('*Madrepora centralis Mantell). Cylindrical or 
conical, simple corals with a scar of attachment at 


PLATE 46 

(Figures are *1 and after Vaughan (USGS, M 39] unleea otherwise indicated.) 

I"* 3 ' H * im «el*airaea conferta. Portion of corallum, longitudinal section (x8.3), and several calices (x6.0). 4-8. Flabellum spp h 

0 5. F. lerchl. Calicular view (x2.3). 6. 7. F. redmondlanum. Cross section (x2) and exterior (xl.5). 8* F. €un ® ° • ar|( j 

9 yllnm. 9. Axoamllla craglnfana (B Am Pal 67). Type. 10-19. Balanophyllla spp. 10. II. B. IrroraU. Exterior of a typK* P 
U deemophyllura. Outline (x0.8) and complete specimen (x2.5). 14—16. B. elaborate. Out ine 1 . / o) 

Ion (x2), and exterior (x2.5). 17-19. B. varimbUI* (U Cal Pub, B 9). Type (xl.3), cross section (x2). and exterior of short p 
• 1. Endopachya maclurll. Side and calicular views of Milne-Edwards and Haime's figure. 
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PHYLUM COELENTERATA 


base; calyx circular, with granular septa and a 
spongy columella; cpitheca absent or rudimentary, 
and costae strong. Cret. 

P. austinensis Roemer (45—30, 31). Top-shaped 
coral attached by a broad base, above which it is con¬ 
tracted; strong equal costae; calyx slightly com¬ 
pressed with septa in four cycles. Fredericksburg: 
Tex. (Edwards). 

P. bullardi Wells (45—32). L. Cret. (Trinity): 
Tex. (Glen Rose). 

DUNGULIA Oppenheim 1930 
(*Coelosmilia milneri Gregory). Solitary, trochoid, 
usually fixed; wall solid, costate, lacking epitheca; 
septa in three or four cycles, with nondentate mar¬ 
gins; columella very feeble or absent; endotheca 
poorly developed. U. Jura.-Recent?. 

D. texana (Conrad) (45—33-37). Septa in four 
complete cycles, thin, granulate, those of first two 
cycles being equal and thicker than the rest, ex¬ 
tending almost to center of corallum; no columella; 
48 nearly equal costae, distinct to base. L. Cret. : Tex. 
(Fredericksburg); Chihuahua, Mex. 

HAIMESIASTRAEA Vaughan 1900 

(*H. conferta). Colony massive or ramous; coral- 
lites in central portion of colony united directly by 
their walls, costae, or exotheca; septa in 3 cycles, 
6 systems; 12 reach columellar space; columella false, 
formed by fusion of internal margins of first two 
cycles of septa; granulate coenenchyma in younger 
portion; costae well developed. L. Eoc. (Md., La.; 
Peru, S. A.). 

*H. conferta Vaughan (46—1-3). L. Eoc.: Ala. 

FLABELLUM Lesson 1831 

(*F. favonium). Simple, wedge-shaped, compressed, 
free or attached coralla, with numerous septa and a 
compressed columella; a wrinkled epitheca with 
spinose processes may occur. Cret. (Pacific). Tert.- 
Recent (Atlantic, Gulf, and Pacific Coasts). 

F. cuneiforme Lonsdale (46—4). Base with short 
prolongation of attachment; form a compressed 
wedge marked by strong costae which are largest in 
middle; first three cycles of septa form columella by 
fusion of their inner margins. M. and U. Eoc.: S. C., 
Ga. to Tex., Ark. (Several distinct varieties are 
recognized; var. lerchi Vaughan (46—5) and var. 
pachyphyllum Gabb and Horn (46—8).) 

F. redmondianum Gabb (46—6, 7). Paleoc.: Cal. 
(Martinez). 

AXOSMILIA Edwards and Haime 1848 
(*Caryophyllia extinctorium Michelin). Corallum 


simple, free, turbinate; calyx circular; fossula large 
and deep; columella styliform, strongly compressed- 
septa numerous, larger ones cemented to columella* 
well developed epitheca, which is folded or wrinkled’ 
Cret. 

A. craginiana (Wells) (46—9). Septa 85 to 100, 
regularly alternating in size, the larger and thicker 
ones twice as long as rest, and extending three- 
quarters distance to axis of deep, empty fossette; 
columella a thick lamella, attached to one large 
septum; epitheca wrinkled by growth lines, some¬ 
times lost through weathering. Fredericksburg: 
lex. 

BALANOPHYLLIA Wood 1844 

(= eupsammia Edwards and Haime 1848) 

( *B. calyculus). Simple conical corals attached by 
base; septa very numerous, closely crowded and 
partly fused together; columella spongy; epitheca 
often present, structure porous. Eoc.-Recent. 

B. desmophyllum Edwards and Haime (46—12, 
13). Basal portions cylindrical, becoming conical 
upwards; section elongate, elliptical with rather deep 
calyx; septa thin, costae fine; epitheca rudimentary 
or absent. Eoc. (Chickasaw and Claiborne): Md., 
Ala., Miss., Tex. 

B. irrorata (Conrad) (46 —10, 11). Slender cylin- 
droconical, curved; cross-section elliptical; epitheca 
on basal portion. Eoc. (Claiborne, Jackson): Ala., 
La., Miss., and varieties in Tex. 

B. elaborata (Conrad) (46 —14-16). Conical with 
elliptical section; finely perforated costae trifurcating 
upward; no epitheca; spongy columella, and thin 
anastomosing septa; walls spongy. Eoc. (Chicka¬ 
saw): Md., Va., Ala. 

B. variabilis Nomland (46—17-19). Eoc.: Cal. 
(Capay, Domengine). 


ENDOPACKYS Lonsdale 1845 

(*Turbinolia maclurii Lea). Corals with general form 
of Flabellum, but with porous wall structure and 
septal arrangement like Balanophyllia ; lateral wings 
often developed; a compressed spongy columella 
present. Tert. 

*E. maclurii (Lea) (46—20,21). Cuneate, with sub¬ 
parallel margins, sides and ends rounded; lateral 
wings well developed; columella narrow and elongate 
in long axis of corallum; very vesiculate; numerous 
varieties recognized. Eoc. (Claiborne, Jackson): Ga., 
Ala., Miss., La., Tex. 



CHAPTER V 


PHYLUM ECHINODERMA 12 


The echinoderm animal is incased in a spheroidal 
or discoidal calcareous test, or in an ellipsoidal or 
star-shaped leathery integument studded with cal¬ 
careous plates. One large group, mostly extinct now, 
had the test fastened to the bottom by a stem con¬ 
sisting of numerous thin plates (columnals). Most of 
these also had arms surrounding the mouth and 
extending the food grooves outward from the oral 
surface of the test. The second large group consists 
of vagrant benthonic individuals, and is well repre¬ 
sented in modern marine faunas. 

Echinoderms have left a fairly good fossil record 
and, if they are preserved at all, they are quite likely 
to occur in great abundance. Complete and well 
preserved specimens are not so common as mashed 
and distorted and partly disintegrated tests. Isolated 
plates, which are commonest of all, are scattered 
through marine formations from the Cambrian to 
Recent time. These fragments have assumed con¬ 
siderable importance in recent years because of their 
use by petroleum paleontologists and will be dis¬ 
cussed at some length under Crinoidea. 

Many echinoderms are excellent index fossils, and 
preserved remains may be expected in strata from 
Cambrian to Recent age. 

The phylum is usually divided as follows (extinct 
divisions are indicated by *): 

SUBPHYLUM PELMATOZOA (stemmed or 

attached) 


Class *Cystoidea 
Class *Edrioasteroidea 
Class *Blastoidea 
Class Crinoidea 
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SUBI’HYLUM ELEUTHKRoZOA (free and 
vagrant) 

Class Stelleroidea 

Subclass Asteroidea 
Subclass *Auluroidea 
Subclass Ophiuroidea 
Class Echinoidea 
Class Holothuroidea 

Saubphylum Pelmatozo 

CLASS CYSTOIDEA 3 

The cystoids are extinct marine invertebrates 
which flourished only during Paleozoic time. Most 
of them lived during the Ordovician or Silurian, but 
some Cambrian and Devonian forms are also known. 
They were mostly stemmed organisms with a calyx 
like that of the crinoids, but with imperfect arms. 
The calyx, which varies in form, is composed of 
polygonal plates united by close sutures. The plates 
vary in number in different species, from 13 to several 
hundred, and only exceptionally exhibit regular 
arrangement. A radial arrangement, like that of the 
crinoids, occurs rarely, and the side plates pass 
insensibly into those of the ventral or upper side. In 
the center of the dorsal or under side, however, there 
is a regular series of basal plates which rest on the 
stem or column. 

The mouth is a central or nearly central aperture 
on the ventral side and is sometimes covered with 
small plates. From it radiate two or more simple or 
branching ambulacral grooves or ambulacra. These 
food grooves were also frequently roofed over with 
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amygdalocystites 



plates. The arms : feebly developed in the cystoids, 
and often even lacking altogether, arise from the 
distal end of the ambulacra. If present, they are 
unbranched, consisting of a single (imi'seriaO or 
double ( biserial) row of plates, and possess a ventral 
groove protected by covering plates. Just beneath 
the mouth is often a small, porous madreporitc. The 
anal opening, more eccentrically placed than the 
mouth, is frequently closed by a valvular pyramid. 

The calyx plates in most cystoids are perforated by 
pores or fissures. These are often arranged to form 
lozenge-shaped or rhombic figures (the pore-rhombs ), 
which are disposed one-half on each of two adjoining 
plates, whereas the line of suture between the plates 
forms either the longer or shorter diagonal of the 
rhomb (47—16-18). The pores on opposite sides of 
the rhombs are united by perfectly closed straight 
ducts which pass horizontally through the plates, 
vertically across the line of suture, and produce a 
transversely striated appearance (e.g. Caryocrinites, 
47—22, 23). These striate rhombs usually are not 
visible except on weathered specimens. They may be 
present on all plates or on only a few. In Callocystites 
(48—1-3) and other related genera, the pore-rhombs 
are reduced to comblike rhombs (the pectinate 
rhombs), which are few in number, lying on contigu¬ 
ous plates as do the pore-rhombs, but the two parts 
are of different form or size, or one of them may 
become obsolescent. These structures probably had 
a respiratory function. 

Cystoids are not commonly well preserved nor are 
they of common occurrence; hence they are rela¬ 
tively unimportant as index fossils. They range from 
Cambrian to Permian. 

Order Amphoridea. No radial symmetry in food 
grooves or calyx plates. Camb., Ord. 


MEGACYSTITES Hall 1865 

(= HOLOCYSTITES Hall 1864) 

(*Caryoqf8tites cylindricus). Calyx elongate to sub- 
cylindrical, short stemmed or stemless, composed of 
large plates in quite regularly alternating series, 
pierced by pores which are united in pairs; mouth 
nearly central; minute arms or spines spring from 
ends of ambulacral grooves. Sil. 

*M. cylindricus (Hall) (47—1). Niagaran: Wis. 
(Racine). 


M. alternahis ' i I'.-.ii 1 (.»7 - 
12 series of plates ■.! 

grnnulose. Niagara*.-* »iSv 
(Racine). 
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EOCYSTITKS Billmgs I si,8 


(*E. primaevus). Calyx plait ■; tuimmT ons, varying in 
size, form, and ornamentation. Camb, 

E.? longidactylus Walcott —7, 8, 27). Calyx 
plates without apparent order, and varying in form, 
size, and surface characteristics on same specimen; 
plates smooth to somewhat radiately sculptured, 
their margins indented, probably indicating pores; 
arms several, long, slender, biserial, with one or two 
(?) pinnulelike plates arranged upon the one .side of 
each arm plate; stem of numerous irregular small 
plates. L. Camb. (Pioche): Utah, Nev. 

*E. primaevus Billings (47—28, 29). Known only 
from calyx plates, which are polygonal, with strong 
ridges radiating from elevated center. M. Camb.: 
N. B. 


MALOCYSTITES Billings 1857 
(*M. murchisoni). Calyx globular, composed of 40 or 
50 thick and solid plates; ambulacra in two groups, 
varying in number, connected by a short groove; 
pores and pore-rhombs absent. Ord. 

*M. murchisoni Billings (47—12, 13). Plates 
covered with small tubercles; ambulacra in two 
groups of four each, connected by a short groove; 
usual diameter 25 mm. Chazyan: Que. 


CANADOCYSTIS Jaekel 1900 

(= sigmacystis Hudson 1911) 

<+Malocy stiles barrandi Billings). Differs from Malo- 
cystites in having ambulacra much reduced in length 
so that they appear to be only two, connected by a 
groove at mouth, the whole appearing like the 
letter S. Ord. 

*C. barrandi (Billings) (47—5, 6). Plates smooth 
or very minutely granulated. Chazyan: Que. 

C. emmonsi (Hudson) (47—3, 4). Smaller than 
preceding and with globular calyx irregularly angu¬ 
lar. Chazyan: N. Y. 

AMYGDALOCYSTITES Billings 1854 
(*A. fiorealis). Calyx flattened and elongate; plates 
without pores, numerous, irregularly arranged; 


PLATE 47 


(Figures are xl and after Billings (CGS, COR. d 3] unless otherwise indicated ] 

1. *. MegaeyatHea spp. [N Y 8t Cab. An Rp 20], 1. M. eyllndricua. 2. M. alternatue. 3-6. Canadocyetls spp. 3. 4. C. emmonsi [N V 
fliann* , D B , 8 ?* - 8id ® Bnd BumiI >it views of type (x4). S. 6. C. barrandi. Anterior and left side views. 7. 8. EoeystltesT long! »c > • 

* B “!• Outline figure of a specimen with the platee crushed in on each other; enlargement of a group of plates from a arRe ® 
n : AmygdelocyatUee florealU. Enlarged plate; view of left side (m - mouth); posterior view. 12. 13. WaiocyaillcB mure . 

crmtuJl * nd left Bidc (a " ambulacral orifice; m - mouth). 14. 15. Wellerocyatlfl kimmawickemda [Ohio J Sc 2). • 

in* oni ntjlrmd i*lua. 10: Exterior of several plates; 17, 18: Edge of plate showing entrances of pores and inside of severs P Jmen 
•nd ° f POn * in Buture; 19: A (Okla G 8, B 55). 20. 21. Echlnoaphmeritee aurantium [Va G S. B 2A). A comP Uem 

* o ^ en,ar « ed < x2 >* 22. 23. Caryocrinites ornatui [Pal N Y 3). Two views of a well preserved specimen. 24-26. . en _ 

UrMrf.OA & - Anterior view of a large specimen with one arm and pinnules attached (o — mouth); 25: Valv ular appara 

pC2** nUr «* d ***•« EocrtH*. BPP. (also see figs. 7. 8). 27. E.? tongfdactylu. (USGS. B 30]. A gor donl. 

Anetoa* t/ * DaWBon: Acadian Geol); a plate enlarged (x4) (USGS. B 10). 30-35. Paeudocrinltes spp. [SMC 47J. 
n *ate specimen and two views of holotype. 33-45. P. clarld. Three views of holotype. 
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ambulacra two, unbranched, bordered by brachioles, 
and passing from a subcentral mouth over the calyx; 

column round and smooth. Ord. 

*A. florealis Billings (47-9-11). Each calyx 
plate with low ridges radiating from a centrally 
placed tubercle to the angles; posterior ambulacrum 
much the longer; calyx about 38 mm long. M. Ord.: 
Ont. (Hull); Ky. (Curdsville). 

WELLEROCYSTIS Foerste 1920 

(•W. kimmswickensis). Like Amygdalocystites, but 
there are three instead of two ambulacra, with the 
one farthest from anus branching; anal opening 
within area inclosed by concavely curved side of 
undivided ambulacrum; also ovoid in form and lack¬ 
ing radiate ribbing on thecal plates. M. Ord. 

*W. kimmswickensis Foerste (47—14, 15). 

Kimmswick: Mo. 

COMAROCYSTITES Billings 1854 

(*C. pundatus). Calyx ovoid or pyriform, with 3 
basal plates above which are 8 to 11 cycles of mostly 
hexagonal plates arranged in irregular order; ambula¬ 
crum at apex, short, straight, unbranched; from 
each end rises a pair of uniserial arms which bear 
long, cylindrical pinnules; anal area near apex, 
composed of a pyramid of 5 pieces and an outer 
circle of about 5 plates; column round and smooth, 
its plates very thin. Ord. 

•C. punctatus Billings (47—24-26). Calyx about 
38 mm long, 25 mm in diameter ; each plate has deep 
impression occupying nearly its entire area and usu¬ 
ally has thin, erect lamellae perpendicular to sides of 
plates; these lamellae may be crossed by others which 
are parallel to sides of plates. Trenton: Que., Ont. 
(Hull); Mich. 

Order Rhombifera. Radial symmetry in food 
grooves and sometimes in calyx plates; food grooves 
borne on brachioles; calyx plates more or less folded 
and provided with rhombs. Ord., Sil. 

ECHINOSPHAERITES Wahlenberg 1821 
('Echinus aurantium Gyllenhal). Globose, non- 
pedunculate, composed of numerous (about 100) 
irregularly arranged plates, all of which bear pore- 
rhombs; mouth central, ambulacral grooves short, 
arms unknown; anal opening near mouth, protected 
by valvular pyramid. Ord. 

*E. aurantium (Gyllenhal) (47—20, 21). M. Ord.: 
Pa. and Va. (Chambersburg), W. Va., Tenn., Mo.; 
Estonia. 


PALAKOOYSTITES Billings 1S5S 


(* Actinocrinus Urui.'rmHiitus Hall). Calyx ovoid or 
pyriform; plates bearing pores which penetrate 
margins and extend to colder Inn. do not open on 
exterior surface; this gives edges of [dates, if viewed 
from within, a notched appearance; duets pass verti¬ 
cally across sutures. Ord. 

*P. tenuiradiatus (Hall) (47—10 19). Length 
about 50 mm; plates somewhat hexagonal, depressed 
conical; if slightly worn, plates are covered with deep 
striae, the cut edges of the pore ducts. Chazyan: 
Que.; N. Y., Okla. (Simpson). 


CARYOCRINITES Say 1825 

(= caryocrinus of authors) 

(*C. omatus). Calyx ovoid or subglobose; base dicy- 
clic, i.e. lowest plates (infrabasals) are four, unequal, 
followed by a second row of six basals which alter¬ 
nate in position with those of preceding and succeed¬ 
ing cycles; third cycle consists of eight plates of 
which six are radials, two interradials; ventral sur¬ 
face formed of six or more small pieces; all of the 
plates of the calyx bear pore-rhombs; mouth 
and ambulacral grooves situated below’ ventral 
plates or tegmen; anal opening protected by val¬ 
vular pyramid and situated on outer margin of ven¬ 
tral surface; arms 6 to 13, feebly developed, situated 
on ventral margin; stem long, composed of cylindri¬ 
cal joints. Sil. 

*C. ornatus Say *(47—22, 23). Greatest diameter 
of calyx usually below middle; summit slightly con¬ 
vex, with arms as much as 50 mm long; upper mar¬ 
gins of radial and interradial plates indented for arm 
plates; pores represented on plate exterior by single 
or double rows of tubercles radiating from center 
of plate to angles; between these are many rows of 
smaller tubercles parallel to sides of plates. Niagaran. 
Ont.; N. Y. (Rochester), Ind. (Osgood). 

PSEUDOCRINITES Pearce 1843 
(*P. bifasciatus). Calyx laterally compressed, circu¬ 
lar to subquadrate in section, composed of four cj'des 
(basal cycle of four plates, the succeeding of five, 
four, and six respectively) and a very' small plate 
above these; anal area laterally situated, composed 
of pyramid of seven pieces and surrounded by an 
incomplete circle of six to eight pieces; pectinate 
rhombs three, one basal and two upper; ambulacra 
two to four extending along narrow periphery o 
calyx and usually to column, and beset with bisenal 
jointed pinnules. Sil., Dev. 


PLATE 48 

(Figures are xl and after Schuchert (SMC 47J unleea otherwise indicated.) *,tUe, 

*"*• Callocyatltea epp. 1, 2. C. Jewett!. Antanal and anal views. 3. C. canadensis. Side view with anal pyramid to ‘V j do of a Bpec j. 

NMmowia (COS, COR, d 3] (See fig. 18. this plate). Dorsal view. 5. 8. Lepocrinltes gebhardl [Pal N Y 3]. View ° wbglobosus 

n»n, and a complete but crushed specimen. 7, 8. Sphaeroeystltes mulllfaeclstus. Anal and top views (x2). »- - gt Cftb An r p 

[Ohio J So 21). Anal and top views of ono specimen; baaal and side views of another. 13, 14. Gomphocyetlteai g _ ^ji^^quainoeue 

M). Two views of an almost complete specimen. 15. Hallicysli* Imago [N Y St Cab, An Rp 20). Lateral view. 1 • • pectinirhomba, 

(COS, COR, d 3) (Bee fig. 4, thia plate). Ventral view. 17-19. JaekelocysUa hartley!. 17: Two plate* * ,t ■ an< j dorsal views. 

18s Oral view (x8); 19: Holotype, and opening to right (x2). 20, 21. Plenurocyetltee flUteztue [CGS, COR, d 3]. c 
33-24, BomorphocyeUe moliiporata (xl.fi) [JP 141. 8ummit, baaal, and poeterior views. 
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P. gordoni Schuchcrt (47—30-32). Ambulacra 
extending to column, with about 80 pinnules. 
L. Dev.: \Y. \'a. (Keyser). 

P. clarki Schuchcrt (47—33-35). Ambulacra ex¬ 
tending to column, with about 44 pinnules. L. Dev. 
Vv. Va. (Keyser). 

CALLOCYSTITES Hall 1852 

(*C. jewetti ). Calyx ovoid, composed of 25 plates 
arranged in four cycles with partial telescoping of 
second and third cycles; pectinate rhombs three, one 
basal and two upper; mouth slitlike and forming 
center of radiation for ambulacra, which number 
five, are slightly excavated, and sometimes bifur¬ 
cating; stem well developed, tapering distally to a 
point. Sil. 

*C. jewetti Hall (48—1, 2). Each rhomb sur¬ 
rounded by a high wall; anal opening between second 
and third cycles of plates, excavated in two plates 
of former and one of latter; ambulacra simple, or 
more commonly one or more branching once; plates 
ornamented with polygonal depressions, a more or 
less defined border and granulose surface. Rochester: 
Ont.; N. Y. 

C. canadensis (Billings) (48—3). The halves of 
each pectinate rhomb adjoined closely and not sepa¬ 
rated by a high wall as in preceding. Rochester: 
Ont.; N. Y. 

HALLICYSTIS Jaekel 1899 

(*Apiocystites imago Hall). Calyx regularly ovoid, 
elongate, or slightly compressed; deltoid plates five! 
Sil. 

*H. imago (Hall) (48—15). Niagaran: Wis. and 
Ill. (Racine), Ohio (Cedarville). 

LEPOCRINITES Conrad 1840 

(*L. gebhardi). Calyx ovoid or pyriform, composed of 
20 plates arranged in circular rows of 4 cycles; first 
or basal cycle consisting of 4 plates; second, third, 
and fourth of 5 plates each; twentieth plate very 
small, situated on top of fourth cycle or between it 
and third; anal area small, placed between second 
and third cycles, consisting of pyramid of six pieces 
surrounded by complete circle of many small pieces • 
pectinate rhombs three, one basal and two upper’ 
ambulacra four, undivided, usually not longer than 
half calyx length; column tapering, composed of an 
upper portion of about 15 plates and a thick distal 
part of many anchylosed plates coated by a nodose 
calcareous layer. Sil., Dev. 

*L. gebhardi Conrad (49—5, 6). Column com¬ 
posed of two distinct parts; surface of calyx plates 
granular. L. Dev. : Coeymans of N. Y., Md. 

SPHAEROCYSTITES Hall 1858 

(*S. multi}asciatus). Calyx spheroidal, wider than 
high, with 18 plates in 4 cycles and partial tele¬ 
scoping of second and third cycles; ambulacra four 
bifurcating many times; pinnules widely separated’ 
slender, short, club-shaped; pectinate rhombs three’ 


m.ct basal and two upper, with the halves separated 
! A’ an "Nerval; anal area composed of pyramid of 6 to 
8 nieces and an outer circle of 10 to 14 pieces; column 
•tour, terminating basally in a few “roots” Sil 
Dev. ' * 






— v i/aoc ui caiyx 
more or less excavated; branches of ambulacra 

varying from 14 to 27, obscuring suture lines 
U. Sil. (Keyser): Md., W. Va. “** 


COELOCYSTIS Schuchert 1903 
(*Hemicosmites subglobosus Hall). Characterized by a 
depressed globular theca with deeply invaginated 
base and composed of 24 plates; pectinirhombs small 
discrete, with few dichopores. Sil. ’ 

*C. subglobosus (Hall) (48—9-12). Niagaran: 
Ohio (Cedarville), Wis. and Ill. (Racine). 

JAEKELOCYSTIS Schuchert 1903 

iy.hartkyi). Calyx pyriform or globular, composed 
of 19 plates arranged in circular series; first or basal 
series consisting of 4 plates, second of 5, third of 4, 
and fourth of 5; nineteenth plate situated on last 
row; anal area protruding, consisting of pyramid 
of six pieces; pectinate rhombs three, one basal and 
two upper; ambulacra four, rarely three or five, 

depressed, continued to or nearly to column. Sil ’ 
Dev. 

*J. hartleyi Schuchert (48—17-19). Calyx 
strongly sculptured. U. Sil.: W. Va. (Keyser). 

PLEUROCYSTITES Billings 1854 

(*P. squamosus). Calyx compressed laterally; con¬ 
vex side composed of large plates arranged in cycles; 
flattened side covered with very minute plates; arms 
two; pectinate rhombs three, borne on convex side; 
anal opening at side of base; column short, tapering 
distally to a point. Ord. 

*P. squamosus Billings (48—4, 16). Large plates 
smooth; rhombs small, the longer axes of upper two 
transverse to length of calyx. Trenton: Que., Ont. 
(Hull); Mich. 

P. filitextus Billings (48—20, 21). Longer axes of 
rhombs in same direction as calyx length; plates on 
flat side ten times larger than in P. squamosus; 
plates on convex side with strong ridges radiating 
from center to angles; between these are often other 
ridges crossing sides of plates at right angles, giving 
plates a striated appearance; calyx about the size 

squamosus. Trenton: Que., Ont. 


GLYPTOCYSTITES Billings 1854 

( G. multiporus). Calyx elongate cylindrical, with 
our irregular series of plates; four plates in basal 
series and five in each succeeding; anal opening in 
one of the plates of second series; mouth at center of 
summit where it receives the five ambulacra, which 
f c 6 “ordered by small plates; pectinate rhombs 10 to 
, column short, tapering to a point. Ord. 



isoRormis 
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*G. multiporus Billings (49-1-3). Four of the 
ambulacra extending to base of calyx, the fifth but 
^hort distance; column with alternately wide and 
narrow joints; pore-rhombs irregularly placed. 
Trenton: Que., Ont. (Hull). 

Order Diploporita. Radial symmetry in food 
grooves and also in associated calyx plates to some 
extent; food grooves extended over calyx plates 
themselves and prolonged to brachioles which line 
the calyx grooves; pectinate rhombs and pore- 
rhombs undeveloped; calyx plates may be folded and 
diplopores always present. Ord., Sil. 

EUMORPHOCYSTIS Branson and Peck 1940 
(•E.multiporata). Calyx elongate, subcylmdrical, pos¬ 
sessing well developed stem facet, four basals, 
several hundred small polygonal diplopore-beanng 
plates, five small imperforate deltoids, and five small 
diplopore-bearing radials; ambulacra composed ol 
adambulacrals, brachials, and small cover plates; 
mouth central, anal opening on right side in posterior 
interradius, and genital opening about halfway 
between mouth and anal opening, just outside anal 

deltoid. Ord. 

*E. multiporata B and P (48-22-24). Simpson: 
Okla. (L. Bromide). 

GOMPHOCYSTITP)S Hall 1864 

(*G. glans). Elongate pyriform, composed of many 
ranges of granulose, closely applied, polygonal 
plates perforated by diplopores; mouth subcentral, 
anus eccentric; grooves sunk below thecal surface 
and curving spirally outward from mouth to greatest 
diameter of calyx; covering plates often developed. 
Sil. 

*G. glans Hall (48—13, 14). Elongate, abruptly 
expanding at summit; length of calyx 25 to 75 mm. 
Niagaran (Racine): Wis., Ill. 


Order Aporita. Food grooves and calyx plates with 
radial symmetry; former borne on processes around 
oral center; no folds, rhombs or diplopores. Camb.- 
Penn.?. 

LYSOCYSTITES Miller 1889 

(= echinocystites Hall 1865) 

{* Echinoqjstites nodosus Hall). Small, spheroidal; 
characterized by nodes at four angles of plates of 
second series. Sil. 

*L. nodosus (Hall) (49 —4-7). Racine: Wis. 

CLASS EDRIOASTEROIDEA 1 

This class is a group of Paleozoic echinoderms 
which in their simplest form consist of a flexible 
theca or sacklike body composed of numerous polyg- 

1 Hauler, R. S., Classification of Edrioasteroidea: SMC 
93 (8): 1—11, il, 1935; New species of American Edrio¬ 
asteroidea: Idem (6): 1-33, pi 1-7, 1936. Foerste, A. F., 
Notes on Agelacrinidae and Lepadocystinae, with descrip¬ 
tions of Thrcshernuiacua and Brockocyatia: DUB, JSL 17: 


onal plates. Tin* niunth »»-•.. on 1 r• tipper :«urh-<v : t 
the central poinl <-f r:-(li:tti<>n .•» isve .str.-signr or 
curved atnbulrni'a. ••*.' 1 • i• • 1 1 an- m-,• r:«t«•<i by inter- 
ambulacral plates, l ie aan wil's a v:d\u!ur cover¬ 
ing occupies part ol an rav , u'i!l: -i hyihnpun- 
located between it and the mouth. 

These primitive eehinoderius. tree, or atiai-ln d by 
a part of the lower suna« ■*, devclo])ed into, attached 
flattened forms, elevated >acklike bodies, «>r cylindri¬ 
cal objects bearing the ambulacra at the.top of a 
fused mass of plates. Starting at the left of the anal 
area and proceeding clockwise, the ambulacra are 
numbered and designated as follows: (1) left poster¬ 
ior; (2) left; (3) anterior—opposite anal area; (4) 
right; (5) right posterior. Paleozoic. 

STROMATOCYSTITES Pompeckj 1896 

(*S. pentangularis) . Theca depressed, pentagonalh 
globular in form with oral surface bearing five 
narrow straight ambulacra separated by polygonal, 
mosaic interambulacral plates with numerous inter¬ 
vening pores; under surface completely occupied b> 
smaller, less regular polygonal plates; anal area 

slightly elevated, indistinct. Camb. 

S. walcotti Schuchert (49—11). L. Camb.. New . 

CYST ASTER Hall 1871 
(= thecocystis Jaekel 1899) 

{+Hemicystiles granulatus). Theca an ^ongate sack 
with lower end attached to some foreign.object^ 
ambulacra short, straight, five in number, with plate, 
often rather nodose; interambulacrals rounded or 
polygonal, mosaic, very small (0 25 mm in diame , 
anal pyramid of 10 elongated, abruptly raised plates. 

° r *C. granulatus (Hall) (49-9 10). Usually grew on 
SlropLnena, U. Ord.: Ohio (Maysvdle). 

CINCINNATIDISCUS Bassler 1935 
{* Agelacrinus {Hemicy stiles) stellatus HaUT Like 

— tfZS'JSESi p- 

^CsTeS'lH^Vn, 18). U- Ord,. Oh.o 
(Maysville). 


ISOROPHUS Foerste 1916 

%££££££&> — ° f tore ( r.- 

intercalated series .,°. fte , n ft pr “d r ’ght posterior (5) 

curved, four (1 to 4) to 'f^“tncroussmall plates; 
to right; oral area occupied bv numerou 

M V St Mus, 
J * I9: 

59-86, il, 1918. 
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margin composed of numerous rows of small plates 
slightly increasing in size inward; interambulacral 
plates polygonal, slightly imbricated; anal area a 
circle of triangular plates regularly arranged. Ord. 

*1. cincinnatiensis (Roemer) (49—8). Ambulacra 
sunk nearly to level of disk; usually found on 
Rafinesquina altemala. Maysville: Ohio, Ind., Ky., 
Tenn. 

CARNEYELLA Foerste 1916 
(* Agelacrinus ( Lepidodiscus) pileus Hall). Theca 
typically elevated, sacklike, attached by a broad, 
basal part, but also of depressed parasitic disks; 
ambulacra curved, four to left, right posterior to 
right; oral area of three plates, one large, next to 
anal region, and opposite these two small; surface 
of plates minutely pitted but often ornamented with 
conspicuous nodes and ridges. Ord. 

C. nicklesi Bassler (49—12). Trenton: Ky. 
(Curdsville). 

HEMICYSTITES Hall 1852 
(*i/. parasitica). Theca a thin, flattened disk with 
oral arrangement and pitted plate structure of 
Cameyella, but ambulacra are short, broad, and 
straight; anal pyramid elevated and composed of a 
circle of regularly arranged, triangular plates. 
Ord.-Dev., Penn.?. 

H. (Lebetodiscus) chapmani (Raymond) 
(49—15). Trenton : Ont. 

*H. parasiticus Hall (49—13). A Cameyella with 
broad, short, straight ambulacra and with squa- 
mose, imbricating overlapping plates; genus most 
prolific of all known edrioasteroids. M. Sil. : N. Y. 
(Lockport). 

H. devonicus Bassler (49—23). Characterized by 
very short, rapidly tapering ambulacral rows. Dev. : 
Mich. (Ferron Point). 

H.? carbonarius Bassler (49—14). Penn.: W. Va. 
(Bluefield). 

AGELACRINITES Vanuxem 1842 

(= agelacrinus of authors; 

haplocystites Roemer 1852; 

agelacystis Haeckel 1895; 

haplocystis Haeckel 1896) 

(**^* ^ am ^ onens ^ 8 )• Theca thin, attached by entire 
aboral surface; ambulacra five, long, narrow, much 


curved; two (I, 5) i» right, three <1 to 3) to left; 
interambulacral plates sculptured, slightly imbri¬ 
cating; periphery binned by several rows of small 
plates followed by one row of much larger elongate 
ones; anal area a circle of regularly arranged, tri¬ 
angular plates. Dev., Miss. 

*A. hamiltonensis Vanuxem (49—22). Hamilton: 
N. Y. 

DISCOCYSTIS Gregory I s‘»7 
(= ech i nodiscus Wort hen and Miller 1883 

[not Agassiz]; ageladiscus Miller 1897) 
(*Echinodi$cus optatus Worthen and Miller 
Agelacrinus kaskaskiensis Hall). Like Agelacrinites, 
except that four ambulacra are curved to left and 
one, the right posterior (5), to right, and that body 
is well developed and sacklike with many rows of 
elongate, narrow marginal plates. Miss. 

*D. kaskaskiensis (Hall) (49—19, 20). Miss.: 
Ky. (Glen Dean), Ala. (St. Genevieve), Ill. (Ches¬ 
ter), Mo. 

COOPERIDISCUS Bassler 1935 
(* Lepidodiscus alleganius Clarke). Body depressed 
globular, free, entirely covered with plates; ambulac¬ 
ra long, very* narrow, much curved, all turning to 
right; interambulacral plfltes strongly imbricate; 
anal pyramid of regular triangular plates meeting 
at a point. Dev. 

*C. alleganius (Clarke) (49—16). U. Dev.: 
N. Y., Pa. 

LEPIDODISCUS Meek and Worthen 1868 

(* Agelacrinites squamosus). Like Coopcridiscus, but 
ambulacra 1 to 4 curve strongly to left, and 5, the 
right posterior, to right; interambulacral plates 
small, strongly imbricating; anal pyramid well 
developed. M. Dev.-Miss. 

*L. squamosus (M and W) (49—21). M. Miss.: 
Ind. (Keokuk). 

EDRIOASTER Billings 1858 
(= cyclaster Billings 1857) 

(*C yclasler bigsbyi). Theca sacklike, flexible, attached 
by a small central portion of aboral surface; ambu¬ 
lacra pass from oral to aboral side; interambulacral 
plates mosaic; ambulacra strongly curved, four 
(1 to 4) to left, one to right; anal pyramid composed 
of many small plates irregularly arranged. Ord. 


PLATE 49 

[Figures are xl and after Bassler [SMC 95] unless otherwise indicated.) 

^ I JPtocystltea muUiporus [CGS, COR, d 3). Anterior view of specimen with column attached; top view slightly enlarged; calyx plates 
out. 4—7. Lysocystites no do sub [Ohio J Sc 21]. Lateral, top, and basal views of a specimen; specimen with anal aperture at lower 
margin of figure left of median line. 8. Isorophua clncKnnatlensfls (x2) [Pa! Ohio 1). 9, 10. Cystaeter grmnulatus [Pal Ohio I). Side view of 
l?*r the * arne f* 2 *- StromatocystJtes walcotU (x2) (SMC 70]. A "natural mold" showing centrodorsal plate and ossicles of rim. 

.Carney cl U nickels! (x4). Theca attached to a shell. 18-15. Hemlcyatltes spp. 13. H. parasiticus. Holotype (x4). 14. H. carbonarius. 
Holotype (x4), attached to a pelecypod shell. 15. H. (Lebetodiscus) chapmsnl. Type (x3), showing long series of ambulacral plates. 

CoopertdJacus alleganius (*1.5) [N Y St Mus, B 49]. 17. 18. Cincinnstidlscus stellatus (x2. xl) [17: Pal Ohio 1). 19. 20. Diacocyatl- 
lensis. Basal view of theca (x2) and a normal compressed theca (xl.3). 21. Lepidodiscus squamosus (Ill G S 5]. 22. Agelacrinites 
tonensis (x2) (N Y 8t Mus, B 49]. A large adult and portions of several other individuals in various stages of growth. 23. Hem - 
cysutes devonicus. The holotype (x4). incruating a Chonetes. 24. Edrioaster bigsbyi. Oral side of the flexible theca. 
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CLASS BLAST'D 11 >K A 



*E. bigsbyi (Billings) (49—24). M. Ord.: Out. 
(Trenton); Mich. (Trenton), Ky. (Ciirdsville). 
Minn. (Prosser). 

CLASS BLASTOIDEA 1 

Revised by Lewis M. Cline 
Blastoids resemb e crinoids in having an ovoidal 
calyx affixed at the base to a short jointed column, 
but differ in lacking arms (see pi 50). Radiating 
from the centrally located mouth, on the upper sur¬ 
face, are five petaloid ambulacral areas. Rarely pre¬ 
served but present in life were rows of jointed appen¬ 
dages ( pinnules) which bordered and concealed the 
ambulacra, so that in appearance blastoids were not 
unlike a brush. Except in Eleutherocrinus and a few 
other forms, a stem was present but it is rarely 
preserved. 

The calyx is typically composed of 13 principal 
plates, firmly knit, and arranged in three cycles; 
three basals, five radials, and five deltoids. The rela¬ 
tive proportions of the three circlets of plates vary 
with the genus, but the deltoids are normally the 
smallest, the radials the largest. 

Two basals are pentagonal, the third (azygous 
basal) is smaller and quadrate and invariably direc¬ 
ted toward the right anterointerambulacrum. Rest¬ 
ing upon the basals and alternating in position with 
them are the radials. The upper margin of each 
radial is notched by a V-shaped sinus which receives 
the aboral end of an ambulacrum. That part of the 
radial below the sinus is the body, that part above 
the sinus constitutes the limbs. Succeeding and alter¬ 
nating in position with the radials are the deltoids, 
so named because in many species the exposed por¬ 
tion is triangular. The junction of the deltoids and 
radials is an adorally or aborally sloping surface 
whose external expression is the slightly V-shaped 

1 Harris, W. H., New blastoids from the Hamilton 
group: III G S 7: 357-364, il. 1883; Davenport Ac Sc. Pr 4: 
1*8-94, 1884. Bather, F. A., Genera and species of Blastoidea 
in the British Museum. P 1-70, 1899. Cline, L. M., Blas¬ 
toids of Osage group, Mississippian, I, Schizoblaslus: J P 
10: 260-281. il, 1936; II, Cryptoblaslus: JP 11: 634-649, il. 
1937. Croneis, C., and Gels, H. L., Ontogeny of the Blas¬ 
toidea: JP 14: 345-355, 1940. Etheridge, R.. and Carpen- 
P. H., Catalogue of Blastoidea in the British Museum, 
r xT 322, pl 1_2 °- 1886. Greger, D. K., Bibliographic index 
of North American species of Eublastoidea: Ac Sc St L. Tr 
28: 121-181, 1934. Hambach, G., Revision of the Bias- 
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raiiio-doltoi<l suhirr. in sf.nu* tin 

overlap the beveled upper ed r *cs <«(' <!,<• i idi.d iimbs. 
in others the radials ii'/ivlap i » onsi.icrnNi portion 
of the deltoids. 

The ambulacra vary m L>m: from pchdoid to 
linear, b ach ambulacrum consists of ;i nariow. longi¬ 
tudinal lancet /date partly rov<-rvi! •yilh two rows of 
small transversely elongated *>•!<■ /.-labs whose outer 
edges rest against the radials and deltoids. I'poii the 
outer edges of the side plates in some genera is a row 
of still smaller plates, the outer side />lairs. Small pits 
or tubercles on the side plates indicate the places 
where pinnules were attached. Food was caught by 
the pinnules, passed transversely between the side 
plates to the longitudinal food grooves, and thence 
moved upward into the mouth. 

The peristome, of which the mouth was a part in 
the living animal, is open in most fossils but in well 
preserved specimens is covered by a pentagonal 
integument of many small irregular plates which 
extend downward over the upper ends of the ambu¬ 
lacra, thus inclosing the food grooves. Bordering the 
peristome are several circular or slitlike openings, the 
spiracles, by which water was exhaled from the 
respiratory appartus (the hydrospires), and from a 
slightly larger opening, the anus. For each of the 
five rays there is a spiracle, or two spiracles, and 
where the anus is confluent with the posterior spira¬ 
cle, that opening is larger than the other spiracles. 
Depending on whether the spiracles are single or 
paired, and the anus separate or fused, there are 5 
(Penlremiles ), 9 {('ryptoblastus ), or 11 openings 
(Acentrotremites) around the peristome. In most 
genera each spiracle notches the lateral edge of a 
deltoid and is bounded by side plates and the 
lancet, but in Orbitremites the spiracles pierce the 
deltoids. 

toidea: Ac Sc St L. Tr 13: 1-67, pi 1-6. 1903. Meek, F. B., 
and Worthen, A. H., Echinodcrmata: III G S 3 (2): 450- 
565. pi 14-20, 1868; Idem 5: 323-619, pi 1-32, 1873. 
Moore, R. C., Early growth stages of Carboniferous micro- 
crinoids and blastoids: JP 14: 572-583. 1940. Peck, R- E., 
Blastoidea of the Chouteau of Missouri: U Mo Stud 13 
57-69, il. 1938. Reimann, I. G., Middle Devonian blastoids: 
Buffalo Soc N H. B 17:43-45. il. 1935. Rowley. R. R-, New 
Echinoderma from Mississippian of Missouri: Kansas CitV 
Scientist 5: 97-103, 113-118, 1891: Am G 12: 303-309. 1893; 
Am G 25: 65-75, 1900. Wanner, Job., Die Permisehen 
Echinodermen von Timor, Teil II, 1924. 


PLATE 50 

(Figures are xl unless otherwise indicated.) 

*"*• Codaster spp. 1 - 3 . c. gracilis [Davenport Ac Sc, Pr 4; also III G S 7). Horizontal section of hydrospires (x5); side view of a 
(*3); top view <x3). 4. S. C. pyramidatus (Cat Blastoidea British Mu. 1886). Summit (x2.0) and lateral views (x2). 6-9. Oropkocr 
»PP. 6 , 7. O. eonleua (111 G S 8 ). Top and side viewsof a specimen enlarged. 8 . 9 . 0 .stellifonnla (III G S 5). Side and basal views o “ 

«lyx, and enlarged top view of another specimen. 10-21. Pentremltes spp. 10. P. elongatus [Mo G S 4). 11-13. P- cono 
(2)J. An adult specimen; side and basal views of another calyx. 14. IS. P. godonl [la G S 1 (2)]. Lateral and basal views. 1r * * 

‘a*. Lateral view of a calyx [DUB, JSL 18]: diagrammatic basal and lateral views [Ac Sc St L. Tr 13]. 19. P. pyriform is [a 
Specimen with portion of column attached. 20. 21. P. obesus [USG9, PP 36). Summit and lateral views of well P reoerv S* figureB 

». ». Pentremltldea spp. 22. P. -merlc.n. [Davenport Ac Sc. Pr 4]. 23. P. Mom (CCS, Contr Can Pal 1). 24-30. -rmJsion 

illustrating the chief internal and external feature* of a blastoid [after Twenhofel and Shrock, ‘Invertebrate Paleontology. J ' P* brw . hi 
of McGraw-Hill Book Co.. Inc.]. 24: An attached blastoid in living position. 25: Cross section of the midportion of an * with one 

ole shown along the right margin. 26: Cross section of the calyx of Pentremitf pyri/ormia at about the midpoint ol tn or 

removed. 27-20: Lateral oral and basal views of a ca!yx. 30: Analysis of ir.ain calyx plates (B, basal; K, raaia . . 

deltoid). 
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ater entered the respiratory system through the 
hvdrospire pores, which notch the outer edges of the 
side plates, passed into lamellar pleated tubes (the 
hydrospires), moved upward and was discharged 
through the spiracles. Hydrospires are peculiar to 
the blastoids. The folds appear at about the level of 
the radial sinus and extend vertically upward; the 
inner edge of each fold expands bulblike and is 
directed toward the center of the calyx. In Schizo- 
blastus the hydrospires first appear as infolds of the 
radials, the plate substance being continuous in the 
two structures. In other genera the lower ends of the 
hydrospires are lodged in the substance of the 
radials. 

Blastoids are an exclusively Paleozoic group, 
ranging from Ordovician to Permian with maximum 
development in the Mississippian. 

CODASTER McCoy 1849 

(*C. trilobatus). Calyx conical, acutely pointed below 
and truncated above, periphery near summit; trans¬ 
verse section pentagonal; basals and radials long, 
subequal; radials only slightly notched by sinuses, 
limbs bent sharply inward and forming part of trun¬ 
cated summit; deltoids small, wholly confined to 
summit; four triangular and bearing a median longi¬ 
tudinal ridge, the fifth minus the ridge and pierced 
by a large oval anus; ambulacra short, petaloid to 
linear, confined to summit; eight groups of hydro¬ 
spires, two in each interradius except the posterior 
one, a variable number of folds (2 to 10 observed) 
in each group; spiracles absent, the hydrospires 
opening externally through elongated slits which 
penetrate truncated inner edges of radial limbs and 
adjacent portions of deltoids. Sil.-Miss. 

C. gracilis (Wachsmuth) (50—1-3). Calyx devoid 
of ornamentation ;Amb short, linear, deeply depressed 
below IAmb ridges; eight to nine hydrospire slits, 
inner two covered by overhanging lancet. Dev.: 
Mich. (Thunder Bay). 

C. pyramidatus Shumard (50—4, 5). Summit 
convexly rounded; radials bear flattened marginal 
bands; Amb project above sinus margins; seven or 
eight hydrospire slits, one partly concealed. M. Dev. 
(Onondaga): N. Y., Ohio, Ky. 

OROPHOCRINUS Seebach 1864 

(*Pentremites stelliformis Owen and Shumard). Like 
Codaster in general shape and arrangement of plates 
but differs in having spiracles (10) and 10 groups of 
hydrospires, 2 groups in posterior IAmb; slitlike 
spiracles at sides of Amb represent unclosed portions 
of radial sinuses and are the only means by which 
hydrospires communicate with the exterior; posterior 
pair separate from anus. Miss. 

*0. stelliformis (O and S) (50—8, 9). Calyx large, 
expanding gradually upward to basi-radial sutures 
and thence rapidly to radial sinus but contracted 
above into convexly rounded summit; lateral outline 
parachute-shaped; transverse section stellate; dis¬ 


tance from peristome to proximal side plates rela¬ 
tively great. Burlington: Ill., Ia., Mo., Ark. 

O. conicus (Wachsmuth and Springer) (50—6, 7) 
Calyx small, expanding gradually upward, summit 
convex; Amb short, flush with summit; ornamented 
with fine lirae parallel to plate margins. U. Kinder- 
hook: Ia. (Hampton). 

PENTREMITES Say 1820 
( = pentremite Sowerby 1825) 

(*Encrina godoni Defrance). Calyx ovoidal to pyri¬ 
form, budlike in appearance; periphery variable, 
typically equatorial; transverse section pentagonal 
but not stellate; basals small, forming a depressed 
funnel-shaped cup; radials long, forming greater 
part of calyx, deeply notched by sinuses; bodies 
short, limbs long; deltoids small; Amb broad, petal¬ 
oid ; side plates rest against lancet but do not cover 
any part of it; three to nine hydrospire folds; hydro- 
spire pores present; hydrospire tubes of each IAmb 
typically fused, producing five spiracles, but fusion 
may be incomplete; posterior spiracle fused with 
anus, that being the largest opening. Miss., Penn. 

P. elongatus Shumard (50—10). About twice as 
long as broad; periphery equatorial; Amb reach 
almost length of body; spiracles typically single, 
imperfectly divided in some specimens; grades from 
robust variety with broad base to more attenuate 
variety. Burlington: Ia., Mo., Okla. 

P. conoideus Hall (50—11-13). Like P. elongatus 
but smaller, more conical, and base flatter. Keokuk: 
Mo.; Warsaw: Ind., Ill., Ala.; Salem: Ind.; St 
Louis: Ind., Ky., Ill., Ala., Mo.; Brazer: Utah, 
?Mont. 

*P. godoni (Defrance) (50—14, 15). Calyx more 
globular than in P. elongatus. Chester: W. Va., Ky., 
Tenn., Ga., Ala., Ill., Mo.; Brazer: Utah*, ?Mont. 

P. obesus Lyon (50—20, 21). Calyx subglobose, 
very large and massive. Chester: Ky., Ill., Mo. 

P. pyriformis Say (50—19, 26). Calyx pyriform; 
periphery equatorial, tapering at both ends; base 
more elongate than in P. godoni ; Amb reach little 
more than half length of calyx. Chester: Ind., Ky., 
Tenn., Ala., Ill., Mo. 

P. angustus Hambach (50—16-18). Conical, elon¬ 
gate, periphery near base, summit contracted; base 
small, almost flat; deltoids relatively long; Amb 
reach almost height of calyx. Morrow: Ark., Okla. 

P. rusticus Hambach. Barrel-shaped rather than 
conical, as wide as high; Amb broad, depressed 
below sinus borders. Morrow: Okla. 

PENTREMITIDEA Orbigny 1849 
(* Pentremites pallettei Verneuil). Calyx clavate to 
clove-shaped, summit truncate to convex, base long 
and conical; hydrospires, spiracles, and distribution 
of plates as in Pentremites, but deltoids are incon¬ 
spicuous; lancet largely concealed by side plates. 
Dev. 

P. filosa Whiteaves (50—23). Periphery below 
equator; clavate. Hamilton: Ont.; Mich., Wis. 



SCHIZOBLA8TUS 


» • > *) 


P. americana Barris (50—22). Distinguished from 
P.filosa by a relatively longer, more conical base and 
correspondingly shorter A mb. Traverse: Mich. 

P. goldringae Reimann. Base more attenuate than 
in P.filosa ; Amb shorter. Hamilton: N. Y. 

DEVONOBLASTUS Reimann 1935 
(*Pentremiles leda Hall). Similar to Pentrcmitidca 
but having larger deltoids and a lower, only slightly 
protruding base and relatively longer Amb. Dev. 

•D.leda (Hall) (51—1). Ovoidal, periphery below 
equator; base slightly protruding, expanding rapidly 
at basi-radial sutures; radials comprise two-thirds 
calyx length; limbs six times length of bodies; del¬ 
toids small but visible laterally; Amb long, narrow. 
Hamilton: N. Y. 


TROOSTICRINUS Shumard 1865 

(= troostocrinus Meek and Worthen 1868) 

{*Pentremites reimvardti Troost). Calyx subfusi- 
form, greatly elongated, summit subtruncate; periph¬ 
ery one-third distance from summit, where trans¬ 
verse section is pentagonal; base long and tapering, 
rounded above, distinctly triangular below; basals 
comprise one-third length of calyx, radials other two- 
thirds; radials narrow, limbs much shorter than bod¬ 
ies and inclined inward toward summit; the four 
anterior deltoids entirely overlapped by radials, the 
posterior one visible externally and rhombic; Amb 
short, narrow, deeply impressed; lancet completely 
covered by side plates; spiracles five, the four anter¬ 
ior ones imperfectly divided by deltoid ridges, the 
posterior one confluent with anus; three hydrospires 
on each side of an Amb. Sil. 

*T. reinwardti (Troost) (51—2). Strongly genicu- 
lated at radial lips; spiracles almost completely 
divided by deltoid crests. Niagaran: Ky., Tenn. 


METABLASTUS Etheridge and Carpenter 1886 

('Penlremiteslineatus Shumard). Resembling Troosti- 
crinu* in general shape but periphery more nearly 
equatorial; base strongly trihedral but section 
becomes distinctly pentagonal near basi-radial 
sutures; deltoids small, inconspicuous, overlapped 
but not completely hidden by radials; Amb short, 
deeply impressed; side plates conceal lancet; 10 slit- 
hke spiracles, the posterior pair separate from anus 
and nearer peristome; four hydrospires on each side 
of Amb-, differs from Troosticrinus chiefly in structure 
of spiracles and in deltoids being equal and exposed. 
Dev., Miss. 


*M. lineatus (Shumard) (51 —8). Calyx long, 
8pmdle-shaped, periphery one-third distance from 
top; basals long. Burlington: Ill., Ia. f Mo. 

M. bipyramidalis (Hall) (51—7). Periphery a little 
below equator; summit and base truncate; Amb 
onger than in M. lineatus and basals shorter. 
Keokuk: Mo.; Warsaw: Ind. 


TRICOELOCRINUS Meek and Worthen 1868 
( Penlremites ( Troostocrinus) woodmani). Closely 


related to Mctublastns, strongly 
and structure of deltoids and 


resell! ! iiog ii in size 
in having posterior 


pair of spiracles separated from anus, hut differing in 
shape of calyx and structure of h\drospin s; calyx 
subpyramidal, broadly rounded below, contracting 
gradually above and truneaie.I at summit; periphery 
typically below midlieight; l»ase trihedral, excavated 
along interbasal sutures, the excavations extending 
to lower part of three of the radials; radials carinate 
in median portion below lips; deltoids small, equal; 
Amb remarkably linear, longer than in Mctublastus 
and Troosticrinus ; 10 spiracles, the posterior pair 
not fused with anus; hydrospires small, lower por¬ 
tions inclosed within substance of radials. Miss. 

*T. woodmani (Meek and Worthen) (51—13-16). 
Calyx large, largest below and rounded, tapering 
upward; basals short, strongly carinate longitudi¬ 
nally. Warsaw: Ind., Mo. 


NUCLEOCRINUS Conrad 1842 
(*A T . elegans). Calyx olive-shaped, smaller below; 
basals small, commonly hidden in a basal concavity; 
radials small, limbs short, lips prominent; deltoids 
forming more than two-thirds of calyx; posterior del¬ 
toid wider than others and divided by a longitudinal 
anal plate; Amb very long, narrow, lancet partly 
exposed; two hydrospires on each side of an Amb) 
five pairs of spiracles notch upper ends of deltoids, 
the posterior pair being smaller than the others and 
distinct from anus. Dev. 

N. verneuili (Troost) (51-3-6). Radials very 
short, with scarcely any subdivision into bodies and 
limbs. Onondaga: Ohio, Ind., Ky., Tenn., III., Mo. 

N. obovatus (Barris) (51—9). Calyx large, more 
elongated than in other described species of genus. 
Traverse: Mich. (Thunder Bay); Cedar Valley: la. 

N. bondi Thomas (51-10-12). Cross-section stel¬ 
late; Amb linear, strongly elevated; median areas of 
deltoids sunken. Cedar Valley: la. 


5CHIZOBLASTUS Etheridge and Carpenter 1882 
[*Pentremites sayi Shumard). Calyx melon-shaped to 
mbglobose; base typically concave but may pro¬ 
trude slightly; basals and bodies of radials take part 
in basal concavity; radials usually reach less than 
sne-half height of calyx; upper edges of limbs 
beveled, lower edges of deltoids overlapping this 
sloping surface; deltoids commonly comprising more 
than half length of calyx; posterior deltoid divided 
into epideltoid and hypodeltoid plates by a suture 
transverse to anus; Amb reaching almost height 
of calyx, commonly narrow; median portion of lan¬ 
cet exposed, width of exposure decreasing aboraiiy, 
no hydrospire plate; hydrospire pores present 
throughout length of Amb) two hydrospires on each 
side of an Amb, their substance continuous^ 
radials aboraiiy; 10 small slithke spiracles excavated 
in lateral edges of deltoids, bordered by lancet 
side plates; posterior spiracles separated fr 

M ir;Sgei Cline (51-24-26). Calyx melon- 
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shaped, higher than wide, base almost flat; periphery 
equatorial; transverse section strongly decagonal 
because of projecting Amb and IA mb ridges; radials 
unusually long, reaching four-fifths length of calyx. 

Burlington: la. 

*S. sayi (Shumard) (51—17-23). Subglobular, 
base concave, radial lips strongly protruding, section 
almost circular at periphery but becoming pentag¬ 
onal aborally; deltoids reach 0.75 length of calyx. 

Burlington: la., Mo. 

CRYPTOBLASTUS Etheridge and Carpenter 1886 

(• Pentremitesmelo Owen and Shumard). Differs from 
Schizoblastus chiefly in presence of hydrospire plate, 
absence of Amb pores above radio-deltoid suture, and 
in size and structure of deltoids; radials larger than 
deltoids and overlapping their truncated lower edges; 
eight small spiracles, the posterior pair fused with 
anus. Miss. 

C. roemeri (Shumard) (51—29-31). Distinguished 
by its shape and ornamentation. Chouteau: la., Mo. 

•C. melo (O and S) (51—32-34). Larger than C. 
roemeri and ornamentation different; surface granu¬ 
lar. Burlington: Ill., Ia., Mo. 

C. granulosus (Meek and Worthen) (51—27, 28). 
Smaller than C. melo and deltoids relatively larger 
than in C. melo and C. roemeri. Burlington: la., Mo.; 
Keokuk: Ill. 

C. pisum (Meek and Worthen) (51—35, 36). Dis¬ 
tinguished by its small size, subglobular calyx larger 
above than below, and an almost circular transverse 
section above equator. Burlington: la., Mo.; Lake 
Valley: N. Mex. 

ORBITREMITES Gray 1840 
(* Pentremites derbiensis Sowerby). Like Schizoblas- 

1 Note: The titles listed below will be referred to in the 
text and plate captions by the number preceding the refer¬ 
ence. Because of condensation some titles are incomplete. 

(1) Austin, T. and T., Jr., Recent and fossil Crinoidea, 
1-1M, pi 1-10, 1843-1849, London and Bristol. (2) Bass- 
wr, R. S., Pelmatozoa Palaeozoics: Fos Cal, pars 83: 1—194, 
1938. (3) Bather, F. A., Crinoidea, in Lankester’s Treatise 
on Zoology, pt. 3: 94-204, 1900, London; (4) The species of 
Oolryocrinua: Ottawa Nat 20: 93-104, 1906: (5) I, Otta- 
wacrmue; II, Merocrinua: CGS, Victoria Mem Mas, B 1: 

14, 1913; (0) Triassic crinoids from New Zealand: 
Vj London, QJ 73: 247-266, 1918. (7) Beede, J. W., 
New fossils from Kansas coal measures: Kan U Quart 8: 


and ('ri/ptohl'istux in giMicral appearance; hnsnls 
small, commonly <<iiKoah‘d m La sal concavity: 
radials variable in size, typically longer than del¬ 
toids, and invariably turned i:i below to form part of 
base; Amb long, narrow; hvdrospire plate present; 
spiracles five, piercing apices of deltoids, the poster¬ 
ior spiracle larger, being fused with anus. Miss. 

O. norwoodi (Owen and Shumard) (51—37-41). 
Calyx globose, basal cavity deep and funnel-shaped; 
all spiracles except the anal extended into erect 
tubular openings. Burlington: III., Ia., Mo. 


CLASS CRINOIDEA 1 


Prepared by Raymond C. Moore amd Loweli. R. 

Laudon 


The crinoids, sometimes called sea-lilies or feather- 
stars, are marine invertebrates characterized by a 
body covering of crystalline caleite plates, by jointed 
arms that radiate from the body, and in general by a 
stem that fixes the animal to the substratum. Crin¬ 
oids are represented in modern seas by several hun¬ 
dred species. They live at depths ranging from very 
shallow water to about 3,000 fathoms, but many are 
free-swimming and are attached by a stem only dur¬ 
ing larval life. Crinoids first appear in Ordovician 
rocks, and at times in the Paleozoic were so abundant 
that their skeletal remains now form the major part 
of some rock formations. 

The hard parts of a crinoid (see “Symbols for 
crinoid parts,” by It. C. Moore and L. R. Laudon, 
JP 15: 412^23, 1941) are plates that inclose the 
body and support the arms, all of these together 
being called the crown , and except in the stemlcss 
forms there are also the very numerous superposed 
plates that comprise the stem or column. The part 


123-130 1899; (8) Two new crinoids from Kansas Car- 
joniferous: Idem 9: 21-24, il. 1900; (9) Carboniferous 
nvertebratee: Kan G S 6 (2): 26-45. il. 1900; (10) New 
ossils from Upper Carboniferous of Kansas: Kan u Be B x. 
147-153. il, 1902; (11) Fauna of the Salem limestone ol 
Indiana: Ind G S. An Rp 30: 1243-1270. pi 7. 12-17. 26. 
906. (12) Billings, E„ Fossils of the Upper Silurian rocks: 

Nat Goal 1: 57-60, il. 1856; (13) Now species from 
iilurian rocks of Canada: CGS. Rp Prog 1853-1856: 2ob 
J45. 1857; (141 Crinoidea of Lower Silurian rocks ot 
Canada: CGS. Can Org Rem. dec 4: 7-66, pi 1-10. 1859^ 
[15) Boos, M. F., Luta limestone (Permian) of Oklahoma 
nd Kansas: JP 3: 241-253, il. 1929. (16) Branson, E. B.- 


PLATE 51 

(Figures are xl unless otherwise indicated.) 

F , .\^I 0n0bU *‘ U " ,ed * l N Y St Cab - R p 15). 2. Troostlcrinus relnwardti [Roemer: Sil Fauna West Term). 3-6. Nueleocrinus ’' er "® u 
i 8NM, B 04). Four views of a specimen. 7, 8 . Mels blast us spp. 7. M. blpyramldalls [Ia G S 1 (2)). 8 . M. lineatus (Ac c •; 
•"ll.Nneleoertnuaspp. 9. N. obov.tu. (Davenport Ac Sc. Pr 4). 10-12. N. bondl (Ia G S 29). 10, 12: Summit and s.de views of a P • 

. i e vj*w of type. 13-16. Trieoelocrlnus woodman! (Cat Blastoidea British Mus 1886). A complete calyx; ana por lon ® jo. 
and summit views. 17-26. Schlzoblaatus spp. [JP 10). 17-21. S. aayl betlulua. 17: Right postero-interambulacrai ■ 
POJtero-ambuUcral view. 10, 20: Summit views. 21: Basal view. 22. 23. S. aayl obeatia (x4>. Diagrammatic cross aectio J q{ 

bn/. ® ltold "Uture and just above periphery, showing hydrospire structure. 24-26. S. etherldgel (x2). Summit, an 26-31.'C. 

Jotype. 27-*6. Cryptoblaatue spp. 27. 28. C. granulosus (x4) (JP 11). Right antero-ambulacral and antero-ambulacra • 

8tud 13 (4)). Summit, postero-interambulacrai, and basal views. 32-34. C. melo (x2) [ views enlarged 

in^arabuUcra 1 view, right antero-ambulacral view, and summit view. 35, 36. C. pl.um [III G S 5). Summit and *^ ra amJ tlon 
U2). 37-41. OrbUremltea norwoodi. Side, basal, and summit views [Geol Rp Wis. Ia. Minn 1852). outline of a rotun 
enlarged (x2) (Cat Blastoidea British Mus 1886). 
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of the crown that includes all except the arms is 
termed the calyx. This incloses the crinoid viscera, 
including especially a spirally coiled gut, and bears 
the mouth and anal vent. The part of the calyx below 
the arm bases is the dorsal cup, and the remaining 
Part the ventral disk or tegmen. The arms are free 
appendages that radiate from the calyx. They func¬ 
tion mainly in the gathering of food and may be 
variously branched or unbranched. 


The dorsal cup corresponds to the apical or abacti- 
nal parts of other echinoderms such as the echinoids 
and asteroids, but in the crinoids the dorsal surface is 
directed downward and the ventral or oral surface 
upward. The cup is composed of plates that have a 
constant arrangement in each genus. In all crinoids 
the lowermost plates of the cup are disposed in hori¬ 
zontally placed circlets, plates of one circlet alter¬ 
nating in position with those of the adjoining circlet 


Devonian of Missouri: Mo Bur Geol Mines 17: 1-277. 
P| 1 - 71, 1923. (17) Branson, E. B., ct at., Lower Mississip- 
pian of Missouri: U Mo Stud 13 (4): 1-242, pi 1-48. 1938. 
(18) Burke, J. J., New species of Delocrinus: Carnegie 
A/us, An 21: 89-91. il. 1032. (19) Carpenter, P. H., and 
Etheridge, R., Jr., Allagccrinus: An Mag A' H (5)7: 281- 
298, il, 1891. (20) Clark, A. H., Systematic position of 
Marsupiles: C'.SA’A/, Pr 40: 649-654. 1911; (20a) A mono¬ 
graph of the existing crinoids. Vol. 1, The Comatulids: 
US A’A/, 13 82: 1-603. pi 1-61. 1941. (21) Clark. W. B., and 
Twitchell, M. W., Mesozoic and Cenozoic Echinodermata 
of the United States: USGS, M 54: 1-341. pi’1-108, 1915. 
(22) Cumings, E. R., Cincinnati series of Indiana: Ind G S 
An Rp 32: 605-1188. pi 1-55, 1908. (23) Ehlers, G. M.’ 
New crinoids from Devonian of Michigan: U Mich Mus 
Geol Contr 2: 99-104, il. 1925. (24) Girty, G. H., Wewoka 
formation of Oklahoma: USGS. B 544: 30-37. il. 1915. 
(25) Goldring, W., Devonian crinoids of New York - N Y 
St Mus, M 16: 1-474. pi 1-60. 1923; (26) New species of 
Hamilton crinoids: N Y St Mus, 13 267: 89-92, il, 1926; 
(27) Hamilton crinoids of New York and Canada: Buffalo 
Soc N Sc, B 15: 182-200. il. 1934; (28) Upper Devonian 
crinoids from New York: Carncoic Mus, An 24: 337- 
348, pi 22-24, 1935; (29) Middle Devonian crinoids of 
New York: Idem: 349-368. pi 25-27, 1935; (30) Hamil¬ 
ton crinoids from New York: JP 10: 14-22. il, 1936; 
(31) Upper Devonian species of Aorocrinus: Carnegie Mus 
An 27: 109-112, il, 1938; (32) Devonian crinoids from 
the Mackenzie River basin. Canada: B Am Pal 24 (81): 
1-23, il, 1938; (33) Linobrachiocrinus: JP 13: 354 1939 

(34) Grabau, A. W., and Shimer, H. W., North American 
Index Fossils (Crinoids) 2: 488-570, figs 1803-1909. 1910. 

(35) Hall. James, Paleontology of New York 1: 1-338, 
pi 1-33, 1847; (36) Paleontology of New York 2: 1—362 
pi 1-104, 1852; (37) Paleontology of Iowa: la G S 1 (2)' 
“U3—724, pi 1—29, 1858; (38) Crinoids of New York* Am 
J Sc Arts (2) 25: 277-279. 1858; (39) Paleontology of 
New York 3: 1-532. pi 1-120. 1859; (40) New species of 
Cnnoidea: /a G S 1 (2): 1-94 (Supplement), il, 1859; 
(41) Cnnoidea from Carboniferous rocks of the Mississippi 
Valley: Boston Soc N H, B 7: 261-328, 1861; (42) New 
species1 of Crinoidea: 1-12, Albany, 1861; (43) Crinoidea 
from the Waverly sandstone of Ohio: N Y St Cab An Rn 
17, App H: 50-60, 1864; (44) Fossils from the Niagara 
group: Idem 20: 347-438. il. 1870; (45) Crinoidea from the 
Carboniferous rocks of the Mississippi Valley: N Y St 
Mus, B 1, il, 1872. (46) Hall, James, and Whitfield, R. P 
Crinoidea from the Waverly group: Ohio G S 2 (2)- 162- 
179, il, 1875. (47) Hall, James, Fossils found in the Niagara 
group at Waldron, Indiana: Ind G S, An Rp 11: 217-401 
pi 1-55, 1881. (48) Hinds, G. J., Crinoids with articulating 
spines: An Mag N H (5) 15: 157-173, 1885. (49) Hud¬ 
son, G. H., Pelmatozoa from the Chazy limestone of New 
York: N Y St Mus, An Rp 60: 97-131, pi 1-10 1907- 
(50) Early Silunc Pelmatozoa: Idem, B 14a- l<U-9fin’ 
pi 1-7, 1911. (51) Jaekel, O., Phylogenie und System 
der Pelmatozoen: Pal Zeitschr, Bd 3: 1-128, il, ig 18 
(52) Keyes, C. R., Paleontology of Missouri: Mo G S 4- 
143-225, pi 19-31, 1894. (53) Kirk, E., Structure and rela^ 
tionships of certain eleutherozoic Pelmatozoa: USNM Pr 
41: 1—137, pi 1—11, 1911; (54) Homocrinus Hall: USNM 
Pr 46: 473-483, il, 1914; (55) Vasocrinus Lyon: USNm' 

Pr 74: 1-16, il, 1929; (56) Cryphiocrinus: AJS (5) 17- 153— 
161, il, 1929; (57) Status of the genus Mariacrinus Hall- 


337 “346, il, 1929; (58) Pagecrinus: USNM 
^ 75 1_4 - '1. 1929; (59) Trophocrinus: Wash Ac Sc 

J _0: 210-212, il. 1930; (60) Syndetocrinus. AJS (5)26: 
344-354, il. 1933; (61) Corynecrinus: USNM, Pr 83: 1-7 
il. 1934; (62) Allagccrinus from Oklahoma: Wash Ac Sc 
J 26: 162-165, il, 1936; (63) Clislocrinus: Idem 27: 105—111' 
il. 373. 1937; (64 ) Eujtachycrinus and related Carboniferous 
crinoid genera: JP 11: 598-608. il. 1937; (65) Five new 
genera of Carboniferous Crinoidea Inadunata: Wash Ac Sc 
J 28: 158-172, 1938; (66) Two new genera of Carboniferous 
Inadunate crinoids: Idem 29- 469-473, 1939; (67) Anartio- 
ennus: AJS 238: 47-55, il. 1940; (68) Lebetocrinus: JP 14: 
74 77. il. 1940; (69) Lagcniocrinus Koninck: AJS 283: 
129-139, il, 1940; (70) Cestocrinus: USNM, Pr 88: 221-224, 
il, 1940; (71) Seven new genera of Carboniferous Crinoidea 
Inadunata: Wash Ac Sc, J 30: 321-334, 1940; (72) Four 
new genera of Mississippian Crinoidea Inadunata: JP 15: 
82-87, il, 1941; (73) Dinotocrinus: USNM, Pr 89: 513-517 
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CLASS OKI NOIDEA 


1 ;w 


The upper part of the dorsal cup may consist partly 
of plates arranged in vertical series. The lowermost 
plate in direct vertical series with one of the main 
arm trunks or rays— typically five, and never more 
than five in number — is designated a radial (sing. 
R, plural RR). In some primitive types of Paleo¬ 
zoic crinoids, however, the two lowermost plates of 
some rays are classed together as a compound radial, 
the lower being called an inferradial and the upper a 
superradial. Next below the RR and alternating in 


position with them is :i t in lot of bosid plates (sing. 
B, plural BB). Many crinoids have only this one 
circlet of plates below the RR and these are termed 
monocyclic crinoids ; the BB are attached to the stem. 
Modern crinoids and a very large number of fossil 
forms show the presence of a plate (ccntrodorml) or a 
circlet of plates, called infrnbnsah (symbol IB. 
plural IBB), below the BB and alternating with 
them. These are dicyclic crinoids 

Plates of the rays that occur above the UR are 
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1940. (106) Moore, R. C., and Loudon, L. R., Symbols for 
crinoid parts: JP 15: 412-423, il, 1941. (107) Moore, R. C., 
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> Upper Devonian crinoids from Mackenzie River 
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termed brachials (sing. Br. pi. BrBr), whether they 
form part of the dorsal cup or the free arms, but 
those incorpor:tit'll in the cup are termed fixed 
brachials (sing fBr, pi. fBrBr). All BrBr up to the 
first forking of plates in a ray are designated as 
primibrachials (sing. PBr, pi. PBrBr). The rows of 
BrBr that occur above the first forking and as far as a 
second bifurcation are called secundibrachials (sing. 
SBr, pi. SBrBr). In like manner higher BrBr may be 
differentiated as tertibrachials (sing. TBr, pi. TBrBr), 
quartibrachials (sing. QBr, pi. QBrBr), quintibrachi- 
als (sing. VBr, pi. VBrBr), etc. The ray plates that 
support two branches are called axillaries (sing. 
Ax, pi. AxAx). The dorsal cup of some crinoids 
includes BrBr as high as VBrBr, but in many crin¬ 
oids no BrBr are incorporated in the cup. 

A few crinoids are distinguished by the presence 
of plates that intervene in the circlet of RR so as to 
separate each from its neighbors; these plates are 
termed inlerradials (sing. IR, pi. IRR). Plates that 
occur between BrBr of different rays are designated 
interbrachials (sing. IBr, pi. IBrBr); those between 
SBrBr are called inter secundibrachials (sing. ISBr, 
pi. ISBrBr), and those between TBrBr are called 
intertertibrachials (sing. ITBr, pi. ITBrBr). Plates of 
all these categories may occur in dorsal cups. 

The posterior interradius of the dorsal cup of crin¬ 
oids commonly shows variation from other interrays, 
and features of the posterior region have importance 
in classification of crinoids. The radianal (RA) is a 
plate that typically occurs obliquely below the right 
posterior radial (RPR) at its left, but primitively it 
may occur directly below the RPR and it may 
migrate upward to a place beside the RPR. Some 
primitive crinoids have an inferradianal (iRA) and 
superradianal (sRA), instead of a RA. Many crin¬ 
oids have no RA. Another plate that commonly 
occurs directly above the posterior basal (PB) is con¬ 
sidered the lowest plate of the anal tube, anal sac, 
or anal series, and it is designated the first anal (X). 
A plate that may be present to the right of X is 
termed the right second anal (RX) and one to the 
left is indicated as the left second anal (LX). Collec¬ 
tively, anal plates may be indicated as XX. In some 
crinoids there may be numerous XX in the dorsal 
cup, but in general these plates join others of the 


tegmen without sharp demaretdi m between them. 

The simplest structure of the tegie.cn in crinoids 
consists of five intorrui linily disposed plates called 
orals (sing. O. pi. OOi Tl<"v >- U iround tin- mouth, 
and their contiguous edges mark the position of food 
grooves {ambulacra). Most eriuoid- have a tegmen 
that is composed of many plates. In some types these 
plates are divisible into audinlacrals (sing. Aml>, pi. 
AmbAmb) and intcrambulacmls (sing. lAmb, pi 
IAmbAmb), but in other groups this differentiation 
is lacking. The tegmen may be distended in the form 
of a sac or tube that bears the anal vent, and accord¬ 
ingly this is known as the anal sac or tube. In some 
crinoids the anal vent is located in the dorsal cup or 
at the end of an armlike structure supported by the 


RA or sRA. 

The various symbols and what they represent are 
listed below alphabetically for easy reference. Other 
symbols, not here listed, are discussed fully in a 
recent paper by Moore and Laudon {JP 15: 412-423, 
il, 1941). 


SYMBOLS USED IN DESCRIBING CRINOIDS 


(The first symbol is singular; the second plural.) 


Amb,AmbAmb. . . . 

. . Ambulacral(s) 

AR. 

. .Anterior radial 

Ax, AxAx. 

. . Axillary(ies) 

B, BB. 

. . Basal(s) 

Br, BrBr. 

. . Brachial (s) 

fBr, fBrBr. 

. Fixed brachial(s) 

IAmb, IAmbAmb. . 

. . Interambulacral(s) 

IB, IBB. 

. . Infrabasal(s) 

IBr, IBrBr. 

. Interbrachial(s) 

IR, IRR. 

. . Interradial(s) 

iRA. 

. Inferradianal 

ISBr, ISBrBr. 

. . Intersecundibrachial(s) 

ITBr, ITBrBr. 

. . Intertertibrachial(s) 

LAR. 

. . Left anterior radial 

LPR. 

. . Left posterior radial 

LX. 

. . Left second anal 

O, OO. 

. Oral(s) 

PB. 

. . Posterior basal 

PBr, PBrBr. 

. . Primibrachial(s) 

QBr, QBrBr. 

. .Quartibrachiul(s) 

R, RR. 

. . Radial(s) 


!!c?.l Wh,le ’ A- * Gontributiona to paleontology — 6 : 
0 J - den) , An Rp 12: 122-130, 160-163. il, 1880; 
U 79 ) Fossils of the Indiana rocks: Ind G S t An Rp 10: 
T , ~ P* 1“H. 1881; (180) Fossils of Indiana rocks: 

Idem 11:347-401. pla 37-65. 1882. (181) Whiteaves, J. F., 

oi i<!r from Hamil ton of Ontario: CGS , Contr Can Pal 1: 

5, pi 12 - 10 , 1889; (182) Fossils of Devonian rocks of 
noScES® River Baain: Idem: 107-253. pi 27-32, 1891. 
.. ^ Whitfield, R. P. f New crinoid from the Burlington 

at Bur, ington. Iowa: AMNH, B 1: 7-9, il, 1881. 
(184) H'.aGS. Pal 4: 160-363, pi 1-27, 1882; (185) Fauna 
i tne Lower Carboniferoua of Spergen Hill, Ind: AMNH. 
• 39 97, il, 1882; (180) Fossils from the Coal Meaa- 


urea: Ohio G S, Rp 7: 407-693. pi 1-56. 1893; (187) New 
crinoid from Indiana: AMNH , B 13: 23. 24, il. 1900. 
(188) Wood, E., Middle Devonic crinoids: SMC 47: 56-84, 
il, 1904; (189) Troost’s unpublished manuscript on the 
crinoids of Tennessee: USNM % B 64: 1-150, pi 1-15, 1909. 
(190) Worthen, A. H., Crinoids from the Lower Carbonif¬ 
erous and Coal Measures of Illinois-Iowa: III St Mus A H, 
B 1: 3-38, 1882: (191) Fossil invertebrates: JUG 5 7: 205 
338, pi 27-30, 1883; (192) Fossil invertebrates: Idem 3. 
68-154, pi 9-14, 17-27, 1890. (193) Worthen, A. « ana 
Meek, F. B., Paleontology of Illmois: III G S 5: 323 Biu, 
pi 1-23, 1873. 
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reproaantAtive crinoids of the orders DLsparata and Cl a do Idea, subclass Inadunata. 























TERMINOLOGY 


Avnhiil.u rum—(Irouve on pinnule, arm. or 

^ j that con* 

t ducts water and 
j food ( plural, 
ambu,atra) - 
Ambuhrral plate—Small plate, covering 

; part of ambulac- 
iaJ groove. 





• designated Amb 
(pl.Amh.Amb). 

Anal plates— Plates rr 
of the posterior *< 
in ter ray area. 




r&m y&mfr- 


designated XX. 

Anal sac or lube—Ventral 
structure associated with the 
anal vent. 

Anal vent— 

External 
termination 
of the 
digestive 
system. 

Anal—Lowest plate, designated as X, in 
anal series, excluding radianal. 

Anal series—All anal plates in dorsal cup. 

Anterior—Side opposite anal 
interradius, designated A.n. 

Arr^ ^^^^^^i^Uc^-mn-h earing 

Axial canal—Central nerve and 
circulatory channel extending 
through column. 

Axillary—Ray plate on 
which bifurcation takes 
place, designated Ax 
(plural AxAx). 



Basal—Plate of circlet next 
below radials, (! 

designated B 
(plural BB). 

Biserial—Interlocking arrange¬ 
ment of arm segments in a 
double series.■ 



Brachial—Any ray plate above 
radials (except in pinnules) 
both in dorsal cup and arms, 
designated Br (plural BrBr) 

Calyx—Dorsal cup and ven- j ^ 
tral structures exclusive J 

of free arms. -■■■ 



Column—Stem or stalk. 

Columnal Segment of the 

column. 



Crown—The calyx and arms 

Cuneiform—Wedge-shaped 
arm segments. 




r*-- 



Clrral—Segment of cirrus. 

& 

Cirrus—Small 
branch attached 5 
to column (pi. cirri)! 



Dicyclic—Crinoids having infrahasals. 

Distal—Direction away from vT/fJhi 
center of base of dorsal cup. 

Dorsal—Position occupied by dorsal cup. 

Dorsal cup—Portion of calyx 


below free arms. 


Endotomous—Arm structure 
in which two main arms give off 
blanches only from their inner sides. 

V 









Exotomous—Arm structure in which two 
main arms give off branches only from 
their outer sides. 

Facet—Articulating surface between last 
ray plate in dorsal cup and first free 
aim plate, or between free arm segments. 

Heterotomous—Arm structure 
characterized by unequal 
branches. —- 

Inferradial—Lower half of a comped 
radial. ^ 

Infrabasal— Plate of .,Ul r, 

lowest circlet in di~ ,r 
cyclic crinoids, desig¬ 
nated IB (pi. IBB). 

Interbrarhial Plate between brachials of 

different rays, designated IBr (plural 
IBrBr). - 

Interradial— Plate 





(except anal) be¬ 
tween two radials, 
designated IR (plural, IRR). 

lsotomous—Arm structure 
characterized by equal branche 




1 *«■—oiuk next to anterior on 

left, designated LA. - 

Ix*ft Posterior—Side next to 
posterior on left, designated LP. 

Monocyclic—Structure of dorsal 
cup in which one circlet 
occurs between column 
and radials. 




Oral—Plate of { 
circlet that 
surrounds the mouth, designated 0 
(plural, 00). 


Pinnule—Small branchlet 

of arms. 

Posterior—Side marked by 
anal series, designated P. 








— PBr 






Primibrachial—First brachial plate above 
radial, designated PBr (plural, PBrBr). 
Proximal—toward base of dorsal cup. 

Badial Lowermost 
plate of a ray. 
designated R 
(plural, RR). 

Radianal—A plate of the anal 
series located directly or 
obliquely below the right 
posterior radial, designated RA*. 

Kay—Series of plates beginning 
with a radial and including the 
arm brachials. 

Right anterior—The side next to 
the anterior lying on the right, 
designated RA (always in 
combination, as RAB, RAR). 

Right posterior—The side next to 
the posterior lying on the right, 
designated RP. 

Secundibrachial—Brachial 
above first axillary up to and 
including the second axillary, 
designated SBr (plural, SBrBr) 

Superradial—Upper 
half of a 
compound radial. 





Tegmen—Cover above 
dorsal cup. 

Tertibrachial—Brachidl above the 
second axillary plate 
up to and including 
third axillary plate, 
designated TBr 
(plural, TBrBr). ^ 

Uniserial—Arm structure in f 
which the brachials are in single series 






MYELODACTYLUS 


M3 


RA. 

RAR. 

RPR. 

SBr, SBrBr 

sRA. 

TBr, TBrBr 
VBr, VBrBr 

X. 

XX. 


Radiannl 

Right anterior radial 
Right posterior radial 
Right second anal 
Secundibrachial(s) 
Superradianal 
Tertibrachial(s) 
Quintibrachial (s) 
First anal plate 
Anal plates 


The arms of crinoids are appendages of the calyx 
that are unbranched or branched and that generally 
are freely movable. They are attached at the summit 
of the dorsal cup. The upper or inner ( ventral) side of 
the arms bears a food groove ( ambulacrum ) that is 
roofed by minute covering plates. Water carries the 
food particles along the ambulacra to the mouth, 
which may be located upon the tegmen or beneath it. 
Arm plates, or BrBr, may be arranged in a single 
series ( uniserial) or in a double row of interlocking 
segments (biserial). Branching of the arms is desig¬ 
nated as isotomous if the two divisions are subequal, 
and it is termed helerotomous if they are unequal. 
Branchlets are called ramules or pinnules. 

The stem, or column, of crinoids consists of super¬ 
posed plates that are generally circular or pentag¬ 
onal in outline. The segments, which are called 
columnals, may be elliptical or have other shapes. 
The stem is perforated centrally by an axial canal of 
varying shape and size, and there may be peripheral 
canals. Articulating surfaces of the columnals permit 
some movement of the stem. Side branchlets, called 
cirri (sing, arrus), may be borne by some stem seg¬ 
ments, which are termed nodals, other columnals 
being classed as inlemodals. The base of the stem 
may bear rootlike branches or some other form of 
expansion, or it may dwindle to a point. Some crin¬ 
oids, both fossil and Recent, are stemless in the adult 
stage. 

Remains of crinoids are extraordinarily abundant 


in some formations, although it is generally more 
difficult to collect good specimens of this group of 
fossils than many other kinds. The complexity of 
structural organization in the hard parts of crinoids, 
however, gives play for almost endless evolutionary 
differentiation that is clearly discernible and that 
accordingly is valuable in serving the ends of strati¬ 
graphic paleontology. Most species of crinoids, and 
very many genera, have an extremely narrow vertical 
range, but many have a wide geographic distribution. 

A satisfactory classification of crinoids, based on 
phylogenetic relations, is not yet possible, but nota¬ 
le progress toward such a classification has been 
made, especially by Wachsmuth and Springer (162, 
UM), Springer (128, 129, 131, 142), Bather (3), 
Jaekel (51), and Wanner (165-167). Morphologi- 
y most fundamental in the evolution of the crin- 
Be ® ma to be the origin in very earliest Paleozoic 
. . 0 . a stock characterized by the presence of f 
“gle circlet of plates below the base of the rays anc 


of another stock cl urn* 
two circlets below the 


<•♦( ri/.ed by the occurrence of 
base of the ruv.-'. The mono¬ 


cyclic or dicyrlir structure of the dorsal cup is one 
of the most stable features of clearlv differentiated 


crinoid groups, such as the Flexibilia, as it is of the 
Blastoidea. Tin* general content of the orders of 


crinoids, proposed by Bather, but not his binomial 
designations of them, is here accepted. Many of the 
family assemblages arc revised. For a recent classi¬ 
fication of Crinoidea see Moore, R. C., and Laudon, 
L. It., Classification and evolution of Paleozoic 
crinoids: GSA , S1M6: 1—153, pi 1 — 14, IS text 


figs, 1943. 

An alphabetically arranged summary of terms that 
are most commonly used in the description of crin¬ 
oids, accompanied by diagrammatic illustrations, is 
given under the heading “Terminology.” 


Subclass Inadunata 

Order Disparata. Monocyclic crinoids having a 
dorsal cup composed only of BB, RR, and in some 
cases XX; arms free above RR. This order (equiva¬ 
lent to Bather’s Monocyclica Inadunata) is charac¬ 
terized by arms that arc freely movable above the 
RR and by the unequal development of structures in 
the different rays, including occurrence of compound 
RR or reduced size of some HR. It comprises most 
of the Larviformia and some of the Fistulata, as 
classified by Wachsmuth and Springer. Ord.-Perm. 

IOCIUNIDAE. Monocyclic; RR seemingly iden¬ 
tical and not compound, but plate of this circlet of 
the RP ray is the iRA and succeeding Ax, which 
supports XX and PBrBr, is the sRA; XX in linear 
armlike series; column coiled in some genera and 
marked by abundant cirri that may conceal crown. 
Ord.-Dev. 


IOCRINUS 1 Hall 1866 152—15) 

*Heterocrinus crassus Meek and Worthen). Cup 
runcate conical, moderately large; PBrBr three or 
nore in each ray, arms round, branching lso ?™~ 
iusly; stem not coiled (162). Ord. (Mohawkian- 

^L^rassus (M and W) [52—15, 53—21 (84, 162). 

^I.^subcrassus (Meek and Worthen) [53—10, 11] 

rr_* OhlO. 


MYELODACTYLUS Hall 1852 

M. canvolutus). Crown like /omnus but more 
ender; stem coiled, abundant long cirri genera y 

mcealing crown (140). Sil., Dov. cil • N Y 

*M. convolutus (Hall) [St-26] (140)^ ^- 
Clinton), Ohio (Brassfield), Ind. (L 

Racine). 

- . . listed because they 

» No synonyms of crinoid K« ner ®, a R „ Mler and Moodey 

■e treated fully in the ™ ■ > “j above. 

1943) and Moore and Laudon (1 mo) 























HALYSIOCRINUS 


i 

A 


4 r 


M. keyserensis Springer [54—27] (140). Sil.: 

W. Va. (Keyser). _ 

M. nodosarius (Hall) [54—25] (140). Dev.: N. \ . 

(New Scotland). 

Other genus: Ammonicrinus Springer (140). 

HOMOCRINIDAE. Monocyclic; small steeply 
conical cups; BB 5; RR 4, LAR and RAR com¬ 
pound; right posterior ray plates of cup comprise 
iRA and sRA; X partly in cup, followed above by 
XX in series; arms long, simple, variously branched, 
PBrBr two or more. Ord., Sil. 

HOMOCRINUS Hall 1852 [52—7] 

(*H. parvus). Arms five, simple, unbranched (36, 54). 
Sil. (Niagaran). 

*H. parvus Hall [52—7, 53—4] (64). Clinton: 

N. Y. 

DAEDALOCRINUS Ulrich 1924 [52—7] 

<*D. kirki). PBrBr two to four, arms slender, branch¬ 
ing endotomously; sac balloonlike; column pentag¬ 
onal proximally,round distally (157). Ord. (Mohawk- 
ian). 

*D. kirki Ulrich [52—7] (157). Trenton: Ont. 

ECTENOCRINUS S. A. Miller 1889 [52—7] 

( *Heterocrinus simplex Hall). Cup very steep-sided, 
taper continuing on stem; LPR and AR squarely 
truncate below; PBrBr two in each ray, 10 main 
arms give off branchlets on alternate sides; stem 
round, tripartite (157). Ord. (Mohawkian, Cincin¬ 
natian). 

*E. simplex (Hall) [52—7, 53—8] (157). Eden: 
Ohio. 

DRYMOCRINUS Ulrich 1924 [52—7] 

( *Heterocrinu$ geniculatus). Like Ectenocrinus but 
arms geniculate; abundant long slender cirri (157). 
Crd. (Cincinnatian). 

*D. geniculatus (Ulrich) [52—7) (157). Eden: 
Ohio. 

SYGCAULOCRINUS Ulrich 1924 [52—7] 

(*S. typus). Proximal stem segments much enlarged; 
PBrBr two in each ray, arm branches more widely 
spaced than in Ectenocrinus (157). Ord. (Richmond). 
*S. typus Ulrich [52—7) (157). Wykoff: la. 

CALCEOCRINIDAE. Monocyclic; crown bent 


on stem; 1>B li reo or f«>tir i'o;.n •• i-d !,v muscular 
articulation with RR; i RR and Ail siinpK other 
RR compound ; anal tube *.i: side inward •'tern ; arms 
uniserial, that on I.AR uoRrniiclmd, others branched 

Ord.-L. Carb. 

CREMACHINES t Irirh txs« 

(*C. punctata: s). BB lour, all touching stem, which is 
at right of anal tube; median and three lateral arm¬ 
bearing rays, 1’BrAx equal-faced hut branches heter- 
otomous (142). Ord., Sil. 

C. articulosus (Billings) [55—8[. Arm of RAR 
shows incipient dwarfing; two main rami of lateral 
arms show five to seven heterotonious branches 
(l-i2). Ord. (Mohawkian): Ont.; Ky. (Trenton). 

C. tubuliferus Springer [55—7). Distinguished 
mainly by its von,’ large curved anal tube (142). 
Sil.: Tenn. (Beech River). 

EUCHEIROCRINUS Meek and Worthen 1869 

(*Cheirocrinus chrysalis Hall). Like Cremacrinus but 
differs in having only a median and two lateral arm¬ 
bearing rays; stem in plane of anal tube (142). 
Sil. (Niagaran). 

*E. chrysalis (Hall) [55—6] (142). Rochester: 
N. Y. 

DELTACRINUS Ulrich 1886 
(*Chetrocrinus claries Hall). Differs from Eucheiro- 
crinus in having only three BB, of which two touch 
stem; inferRR separated by subanal plate (142). 

Dev. _ _ r 

*D. clarus (Hall) [57—8] (25). Hamilton: N. Y. 

CALCEOCRINUS Hall 1852 
(*C. halli Ringueberg) Like Deltacrinus but differs 
in the strongly heterotomous branching of lateral 
arms, main AxAx forming a continuous senes, arch¬ 
ing toward anal tube (142). Sil. (Niagaran). 

C. bassleri Springer [55—15]. Large species dis¬ 
tinguished by exposure of main branch of axil-arms, 
short columnals, and relatively weak anal tube 
(142). Beech River: Tenn. 

HALYSIOCRINUS Ulrich 1886 

(*Cheirocrinus dactylus Hall). Like Calceocrinus but 
inferR and iRA meet under X and median arm com¬ 
monly branched (142). Dev., Miss. 

*H. dactylus (Hall) 155—5]. Distinguished by arm 
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(Figurt 


x\ unless otherwise indicated; source reference* indicated in 


parentheeea immediately after epeciee name will be found in the 


references under Crinoldea.J • . 3a b Hy- 

HyboeyitUeaeldonenaU (127) (x2). Left ant., ant., poet., ventral. 2a, b. Iocrinus erassun (83), type. Poet and a"t.ooat*'(*4) 5«. *>■ 
Docrlnua lumldua (127). Poet , ventral. 4a-e.Homocrinua parvus (54).Crown (x3),poet. (x4).left ant. (x4>, ant. U4),rig v ■ ^ fcnt 

armbocrlnua radiatua <14) f type. Dorsal, post. 6. Csrabocrinue vancortlandtl (14), type. Ant. 7. Cupulocr nu« um ^ _ | at # post. 

• b. Ectenocrinus simplex (81). Lat., post. 9. Cupulocrinua heterocoetalle (127), type. Post. 10 a, b. Iocr nuesu cr ^ 14 . Laaio- 

II.Iocrinus aubcraaaua (83). Lat. 12. Cupulocrinua Jewettl ( 127). Poat. 13a-c. Porocrlnuaconlcua (14). Ant., an .P • ^ type Pofll> 

ertnu* expreaaua (74) (*2), type. Ant. 15a, b. Laalocrtnua acoparlua (54) (x2), type. Post., ant. 16. MerocrUuis yp pmUeocrlnli9 atrial us 
fIn\ MerOCrlnM COrT ° bora4u * (164)> type - Post * ,8 - Cradeocrinu® elongatua (25), type. Left an ^ r0,a ^ ral * 1 / _ ol || cu |acfornils (178) 

/ i type * post., ant. 20 a—c. Lccythlocrlnua adamsi (191), type. Lat., post., ventral. 21- Lecyt showing large ventral 

^•5). type. 22a, b. Hybocrinua eonlcus (127). Post., ventral. 23. OUawacrinus bllllngal (127) (x2). type. -Le Iocr tnua Incurvus (81). 

*•.*4. OUawacrinus typua (127) (x2), type. Post. 25a, b. Cupulocrinua humllla (127). Post., ant. 26 a, b. An 
(mm* po*\. 






KALLIMORPHOCRIM B 


147 


branching and moderately small size (142). Miss.: 

Ia. (Burlington). 

H nodosus (Hall) 155—9). Differs from //. 
daclulus in its large size, nodosity, curvature and 
frequent branching of median arm (142). Miss.: 

Ind. (Keokuk). 

PISOCRINIDAE. Monocyclic; BB three to five; 
RR five, LPR and AR much larger than others; iRA 
large, occurring below sRA and RAR; arms five, 
uniserial. Sil., Dev. 

PISOCRINUS Koninck 1858 [54—191 

(*p. pilula). BB five, unequal; processes at upper 
angles of RR make partitions between arm bases; 
anal tube resembles arm ; stem round (142). M. Sil. 
(N. America; Europe; Australia). 

P. baccula Miller and Gurley (54—171. Relatively 
large globose cup; BB form broad triangular concave 
base (142). Laurel: Ind. 

P. gemmiformis S. A. Miller (54—14). A small 
species having low narrow processes between facets 
and prominent BB (142). Niagaran: Ind. (Laurel), 
Tenn. (Osgood, Laurel), Ill. (Racine), Mo. (Bain- 
bridge). 

P. quinquelobus Bather [54—15). Distinguished by 
large deeply undercut spearhead processes at upper 
RR angles (142). Niagaran: Tenn. (Brownsport), 
Ill. (Racine), Mo. (Bainbridge). 

P. sphericus Rowley [54—16). Resembles P. 
quinquelobus but distinguished by globose shape 
(142). Niagaran: Tenn. (Brownsport), Mo. (Bain¬ 
bridge). 

P. tennesseen&is (Roemer) [54— 18). Largest 
known species; cup wide conical, large stem facet 
(142). Niagaran: Tenn. (Dixon, Brownsport), Mo. 
(Bainbridge). 

ZOPHOCRINIDAE. Monocyclic; small conical 
or pyriform cup; BB three; RR four slightly unequal, 
directly supporting 15 or more PBrBr; no RA or X 
recognized; 00 five (89). Sil., Dev. 

ZOPHOCRINUS S. A. Miller 1891 

(*Z. howardi). Calyx elongate pyriform (142). 
M. Sil. (N. America only). 


*Z. howardi S. Mill.-r [54 —20] * 142). Niagaran: 
Ind. (Laurel), Tenn. (Br.-rh Rivero 

Other genera: 1 hipsnn tints Springer and Sloenm 
(143), fPerissocrittns Gohlring (3(>i. 

HAPLOCR1NIT1 DAK. Monocyclic; BB five; 
RIl four, bearing processes at edges of facets, l.AR 
and RAR compound; iRA directly below sRA, 
occupying right posterior ray ; tegmen composed of 
GO only; arms five, unbranched, uniserial. Dev. 


HAPL0CRIN1TKS Stoininger 1S34 [52—2) 

(*//. sphaeroideus). Characters of family (162). 

M. Dev. (N. America; Europe). 

H. clio (Hall) [56—141 (25). Marcellus: X. Y. 

ANAMESOCRINI DAE. Monocyclic; calyx small; 
cup structure as in Haplocrinitidae; small X fol¬ 
lowed by armlike tube ; several threadlike arms borne 
by each R; stem round. Dev. (X r . America only). 

ANAMESOCRINUS Goldring 1923 [52—1] 
(*A. lutheri Goldring [56—12) (25), from Laona of 

N. Y.). Characters of family (25). U. Dev. 

ALLAGECRINIDAK. Monocyclic; small, mostly 
asymmetrical cups; RR four, each bearing one or 
more facets; arms slender, unbranched, umsenal; 
RA occupies position of RPR, X on its left shoulder, 
supporting armlike tube but not entering cup in some 
genera. Dev.-Perm. (worldwide). 


HYBOCHILOCRINUS J. M. Weller 1930 

(*Allagecrinus americanus Rowley). BB three or 
fused- RR elongate; left shoulder of RA notched for 
placement of X; tegmen consists of OO; stem round 

(169). U. Dev., Miss. .. 

*H. americanus (Rowley) [56 2). Aery sma 

(169). U. Dev.: Mo. (Louisiana). 

H. rowleyi (Peck) [56-1). Calyx less slender than 
rr _ j _Miss.: Mo. (Chouteau). 


KALLIMORPHOCRINUS 

J. M. Weller 1930 [52—4) 

*K. aslrus). Like Hypockilocrinus 

acefc for attachment of X is present (105, lb9). 

if ino _P^rni 


PLATE 54 

(Figurea are *1 unless otherwise indicated; all figures after Springer B42) ] ant ventral showing 

1. *• Lecanocrinus spp. la-e. L. pualllua. Dorsal (x2), crown and stem, post. (x2). 2a-d. pl ® lfo " n 8 * D0 . t °5a! b. Ichthyocrlnus aub- 
ventral. 8a-c. Clldochlnis americanus. Post., ant., right poet. 4a. b. Pyenosaceus patel. K>g *’ , eft ant . 7 . 8. Anleocrinus 

Mftfarla. Right poet, interradiue, oblique dorsal. 6a-c. Hormocrlnus tenneaseensls. Dorsal wu 8 v ■ ^ J() ,,. S agenocrini«cs 

T. A. oswegoenals, type. Post. 8. A. greenel, type. Right post. 9a. b. Asaphocrlnus bass er , ^ Do ' rBa , (x2 ). post. I3a, b. Pro- 

•PP- 10. 8. clarkt. restoration of type. Post. II. S. americanus. type. Post. 12a, b. Gnorimocr nu iRA ( x 2). ventral (x2). 

*A*oerinuerobusto», type. Poet., ant. 14-19. Pisocrinus spp. 14a-e. P. gemmiformis. Dorsal (x2). P ^ ant-t ventral. ,7a “ d / 
antral (x4). 15»-d. P. quinquelobus (*2). Dorsal, left ant., left ant., ventral. 16 a-c. P. spheric p^Hnus, generic diagram <RR 
J?*? 1 * <*2). Dorsal, iRA, left ant., ventral. 18a-c. P. tennes^ensls (*2). Ant., ventral, dorsal.19 ^ (rf) 2U> b. Cyatho- 

iRA cross-ruled). 20a-c. Zophocrinus howardi. Tegmen. composed of two specimens (x >). Post., ant., dorsal1. 2 • 

wllsonl (*1.5). Post., right ant. 22. Botryocrinua polyso. Post. 23a-c. Myaticocrinun w son an d terminal of stem. 26. 

Tfc **»»acrinus oratus (x2). Ventral, dorsal, post. 25-27. Myelodactylus spp. 25. M. nodosarius. _ rrown . 29. Ainpheristoerlnus. 
eoavstalu^ Coiled stem with cirri in place. 27. M. keyserensie. Ant. 28. Ampherlstocrlnus typus. Comple moJd with br.ch.ale ms.de 
«W. m ( RR bUcVi xx RA cross-ruled). 30. Cro.alocrinites cora. -Cast from extern 

1*1 facet, 11a, b. Petalocrlnu* mtrmbftlla. Arm fan*, ventral, dorsal. 
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D YSTACTOCRIN ITS 



K. puteatus (Peck) [56—6). Distinguished by 
shape of cup and ornamentation (116). Miss.: Mo. 
(Fern Glen). 

*K. astrus Weller [56 — 3). Calyx star-shaped m 
ventral or dorsal view (169). L. Penn. (Des Moines): 
Ind. 

K. indianensis Weller [56—51. Differs from K. 
astrus in shape of cup (169). L. Penn. (Des Moines): 
Ind. 

K. expansus Weller [56—4]. Cup expanded (169). 
L. Penn. (Des Moines) : Ill. 

TROPHOCRINUS Kirk 1930 

(*7\ tumidus). Distinguished by pouchlike expansion 
on upper parts of LAR and LPR (59). L. Miss. 
(Kinderhook). 

*T. tumidus Kirk [56—11] (59). Welden: Okla. 

ALLAGECRINUS 

Carpenter and Etheridge 1881 (52—4] 

(*A. austinii). Cups truncate cone- to star-shaped; 
BB three or fused; RR unequal, LAR and RA each 
bearing only one arm but others may have two or 
more (105). L. Carb. (Europe) -Perm. 

A. dignatus Moore [56—10). Cup stelliform, RR 
pear-shaped (105). L. Penn. (Des. Moines): Okla. 
(Oologah). 

A. strimplei Kirk [56—8]. Small, arms five to nine 
in adults (62). Penn. (Missouri): Okla. (Dewey). 

A. bassleri Strimple 156—9]. Cup relatively large, 
lobate, arms to 14 in adult, some very slender (144). 
Penn. (Missouri): Okla. (Wann). 

ALLOCATILLOCRINUS Wanner 1937 [52—4] 

(* Catillocrinus carpenteri Wachsmuth). Differs from 
Catillocrinus in having several arms on RAR, and X 
on depressed shoulder of RA instead of a raised proc¬ 
ess (105, 167). Mias., Penn. 

*A. carpenteri (Wachsmuth) [55—4]. Cup small, 
truncate cone-shaped ; anal tube very long and slen¬ 
der, armlike; arms 13 to 24 (136). Chester: Ind., Ill., 
Ala. 

A. rotundus Moore [56—19]. Cup round bowl¬ 
shaped; arms of LAR and RA robust, others very 
slender, total up to 42, most numerous on LPR and 
AR (105). Penn. (Morrow): Okla. (Brentwood). 

A. morrowensis Strimple [56—18]. Differs from A. 
rotundus in the subtriangular outline of cup and in 
having most numerous arms on RAR and AR 
(147). Penn. (Morrow): Okla. (Wapanucka). 


CATILLOCKINI'S Shumard 1x60 [52—1] 

(*C. tcnncssecac). Cup relatively large, low bowl¬ 
shaped; BB five; HR four, massive, very unequal, 
LPR and AR each hearing many slender uiibranehed 
arms, other RR and RA one-armed; X on raised 
process of RA, followed by thick ereseentie plates of 
tall anal tube; stem round, tapering (105, 136). 
Miss. (Osage). 

C. wachsmuthi Meek and Worthen [55-1]. Cup 
small, truncate cone-shaped; arms 24 to 39 (136). 

Burlington: la. 

"C. tennesseeae Shumard [55—2]. Largest known 
species; arms very numerous, up to 58 (136). 
Keokuk: Ky., Tenn. 

EUCATILLOCRINUS Springer 1923 

(*Catillocrinus bradleyi Meek and Worthen). Differs 
from Catillocrinus in absence of a raised process on 
RA for attachment of X; anal tube long and slender 
(136, 167). Miss. (Osage). 

*E. bradleyi (M and W) [55—3]. Arms 40 to 46 
(136). Keokuk: Ind. 

HETEROCRINIDAE. Differ from Homocrini- 
dae chiefly in that RAR is not compound. Ord. 
(Mohawkian-Richmond). 

HETEROCRINUS Hall 1847 [52—11] 

(*H. heterodactylus). Isotomous branches on PBr 3 - 5 , 
heterotomous branches on SBr 3 _ 5 , TBr 4 _e and 
higher; stem pentagonal proximally, round distally 
(157 162 ). Ord. (Mohawkian-Richmond). 

*H. heterodactyl us Hall [52—111 (81, 157). U. 
Ord.: N. Y. (Lorraine), Ohio (Eden). 

ISOTOMOCRINUS Ulrich 1924 [52—11] 

(*/. typus). Like Heterocrinus except that arms are 
more strongly articulated with RR and divide 

isotomously (157). Ord. (Mohawkian). 

*1. typus Ulrich [52—11] (157). Trenton: Ont. 

DYSTACTOCRINUS Ulrich 1924 [52—11] 

(* Heterocrinus constrictus Hall). PBrBrt joined 

rigidly to RR, weak articulation with PBrBr 2 ; each 
ray has two main arms that give off isotomously 
branching armlets (157). Ord. (Cincinnatian). 

*D. constrictus (Hall) 152—11] (157). Fairview: 

Ohio. # ,. 

Other genera: Aiyphocrinus ,Ulrich (157), Columbi- 
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otw |. -ource reference* indicated in parentheses immediately after species name.) 

1 2 r 2T “ re Xl °! T It ant 2 a-d. C. tenneaaee.e (136). Dorsal, post., proximal view of sac plate, ventra.. 

1,2. Catlllocrlnua spp. 1. C. waehsmuthl (136). Rl * , 4 AUocatlllocrlnua carpenteri (136). Post, showing long slender 

». Eueallllocrinua bradleyi (136). Ri«ht post, showmg 1 <Uct,l«. (142). Ant., post., left ant 6a-<. Euchelrocrinu. chrysaii- 

^* a (xl 5 > ; l yp® ,rom » n *- B,de : r, « ht ant - . ftn „ther specimen 7. 8. Cremacrinus spp. 7. C. Cubullferus (142) (x2). Ant. 8a. b. C. 

042). Post, and left ant. views of type; ant. v > ew ° 2) , ft st left ant., po 8t . i 0 . 11. Synbathocrlnus spp. 10a-c. S. 

Wle-lo^. (1 42). Ant., left post. Haiy-l-Hnus n ^au. ,.42K ^ ; Dor Tal. ventral, ,2a. b. G.-ocHnus lyoni ( .42), 

w«lumutbl (136). Ventral (*1.5). post, of crown, dorsal (*1 ‘ ** b ' “ , e(t ^t. showing massive sac. 14. Ascetocrinua rustlcellu. 

VPS D°r«,. post. ,3.. b. PariaocHnu. -iuHcu. 042) ^ cn t.tus (136). Post. 17. Aacetocrlnu. ^op.rlu. ( .40, 

< r >. -*> — <«•>■ — 

• •V. allowing rccurvea eac. An# rt v r>p) noat.. proximal view of aac. 

Kualla (MO). Poet. 20a-c. CoellocHnue ventricoau® (140). Ant. (type;, jx 















CARABOCRINUS 



crinus Ulrich (157), Lichenocrinus Hall (81), Ohio- 
erinus Wachsmuth and Springer (157). 

SYNBATHOCRINIDAE. Crown slender, sub- 
cylindrical; cup monocyclic; RR four, facets broad; 
RA in position of RPR, X partly entering cup; arms 
Eve, unbranched, uniserial, nonpinnulate. Dev.- 
Perm. 

SYNBATHOCRINUS Phillips 1836 [52—10] 

(*S. conicus). BB three, small plate in LA interray 
(136,162). Dev., Miss. 

S. sulcatus Goldring [56—17]. Cup conical, BB 
low, RR projecting; BrBr angular (25). Onondaga: 

N. Y. 

S. matutinus Hall [56 —22]. Cup relatively low; 
arms long and very slender (25). Hamilton: la. 

S. dentatus Owen and Shumard [55—16]. Cup high 
conical; PBr^ about equal to RR (136). Miss. 
(Osage); la. (Burlington), Mo. (Fern Glen). 

S. wachsmuthi Meek and Worthen [55—10]. RR 
less projecting than in S. sulcatus (136). Burlington: 
la. (Burlington). 

S. robustus Shumard [55— 11, 56 —23]. Unusually 
large species (136). Keokuk: Ky., Tenn., Ill. 

Other genus: Phimocrinus Schultze 1866 (136). 

ANOMALOCRTNIDAE. Monocyclic; cup struc¬ 
ture as in the Heterocrinidae, but R facets narrow, 
arms round, uniserial, branching irregularly. Ord. 

ANOMALOCRINUS 
Meek and Worthen 1865 [52 —8] 

(*A. incurvus). Calyx bowl-shaped; some abnormal 
specimens have a vertically bisected R (162). Ord. 
(Cincinnatian). 

*A. incurvus M and W [53 —26]. The only de¬ 
scribed species (81). Maysville: Ohio. 

Other genera: Geraocrinus Ulrich 1924 (157), 
Glaucocrinus Parks and Alcock 1912 (114). 


HYBOCRINUS Billings 1857 [52—3] 

(*//. conicus). Arms five, regular, ambulacra not 
extending onto dorsal cup; anal opening simple or 
through valvular pyramid < 127). Ord. (Mohawkian). 

H. tumidus Billings [53—3], Cup bowl-shaped; X 
elevated and having an arched crenulated border, 
anal vent through a pyramid (127). Trenton: Ont.; 
Ky. 

*H. conicus Billings [53—22]. Cup conical; X not 
elevated, anal vent not through pyramid (127). 
Trenton : Ont.; Ky. 

HYBOCYST1TES Wetherby 1880 [52—3] 

(*H. problematicus). Like Hybocrinus except that 
only three RR bear free arms; ambulacral furrows 
extending from ventral to dorsal side of arms and 
across surfaces of armless RR onto BB (127). Ord. 
(Mohawkian). 

H. eldonensis (Parks) [53 —1]. Smaller than H. 
problematicus and ambulacral furrows extend less far 
on dorsal cup (127). Trenton: Ont.; Ky. 

Order Cladoidea. Dicyclic crinoids having the 
arms free above the radials, plates of cup joined 
together firmly; mouth subtegminal. Ord.-Trias. 

Suborder Cyathocrinoidea. Cladoidea having a 
bowl-shaped to globose cup and stout, relatively 
simple tegmen, 00 well defined; anal sac mostly 
lacking but well developed in some genera; radial 
facets horseshoe-shaped; arms rounded, uniserial, 
typically branching several times isotomously. 
nonpinnulate. Ord.—Perm. 

CARABOCRINIDAE. Dicyclic; cup conical to 
bowl-shaped; iRA below sRA, which lies directly or 
obliquely below RPR, X in line with RR; tegmen 
strong, OO rather large, no distinct anal sac; arms 
short and stout, simple or branching isotomously; 
stem round. Ord., Sil. 


HYBOCRINIDAE. Monocyclic; BB five, RR 
five, large, except RPR; RA nearly equal in size to 
RR, supporting X obliquely at left; anal sac absent; 
00 large; arms uniserial, unbranched. Ord. (Chaz- 
yan, Mohawkian). 


CARABOCRINUS Billings 1857 [52—19] 

f*C. radiatus). The sRA completely separating BB, 
iRA below it touching IBB, X in line with RR; 
arms branching (162). Ord. (Chazyan, Mohawkian). 
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MYllTILLOCRINUS 


1 r, '* 
• ». * 


•C. radiatus Billings [53—5]. Cup slightly wider 
than high, subglobular (14). Mohawkian: Out. 
(Trenton); N. Y. (Snake Hill). 

C. vancortlandti Billings [53—0]. Cup higher than 
wide, ovoid, moderately large (14). Trenton: Out. 
Other genus: Strophocrinus Sardeson 1890 (120). 

PALAEOCRINIDAE. Dicyclic; like Carabo- 
crinidae except that anals in cup consist of RA 
and one or two additional plates, which do not 
adjoin the IBB. Ord.-Dev. 

PALAEOCRINUS Billings 1859 [52—22] 

( *P . striatus). Like Carabocrinns, but has rhomboidal 
RA instead of iRA and sRA; anal tube small; arms 
slender, branching (50). Ord. (Chazyan, Mohawk¬ 
ian). 

*P. striatus Billings [53—19]. Prominent radiating 
ridges on plates of cup (50). Trenton: Ont. 

POROCRINUS Billings 1857 [52—22] 

(*P. cenicus). Like Palaeocrinus but bearing deeply 
grooved areas at angles of plate intersections; arms 
five, unbranched (14). Ord. (Mohawkian, Cincin¬ 
natian). 

*P. conicus Billings [53—13]. Cup distinctly higher 
than wide, conical, slightly rounded at top (14). 
Trenton: Ont. 

THALAMOCRINUS Miller and Gurley 1895 
(*7\ ot/a<us). Like Palaeocrinus but lacks pores nor¬ 
mal to sutures of cup plates, which have smooth 
surface (142). Sil. (Niagaran), Dev. (Helderberg- 
ian). 

*T. ovatus M and G [54—24], Cup ovoid, IBB 
prominent (142). Niagaran: Tenn. (Beech River). 

MYSTICOCRINUS Springer 1918 
(*M. wilsoni). IBB three; RA directly below RPR, 
large X in line with RR; arms short, branching once 
(142). Sil. (Niagaran) (N. America only). 

*M. wilsoni Springer [54—231 (142). Laurel: Ind. 

CROTALOCRINITIDAK. Dicyclic; IBB five, 

visible from side; PBrBr attached to narrow rounded 
facet and flanked by succeeding BrBr that also 
directly adjoin RR; RA absent, X in line with RR; 
stem large, round. Sil. 


CROTAU K'RINiTKS 
T. Austin and T. Austin, .lr. 1X42 
(*Cyathocritales ruynsus Miller). Anns united later¬ 
ally to form flexible* network 142). Sil. 

(Niagaran). 

C. cora (Hall) [54—30]. Cup relatively huge, dis¬ 
tinguished by parallel ridges crossing sutures M42, 
172). Racine: \Yis., Ill. 

Other genus: Symlctocrinus Kirk 1933 (60). 

PETALOCRINIDAK. Dicyclic; cup small, howl¬ 
shaped; IBB minute, probably fused; RA and X 
absent; arms solidly fused in the form of petal-like 
fans. Sil. (Niagaran). 

PETALOCRINUS Weller and Davidson 1896 
(*P. Jtiirabilis). Arms united laterally to form five 
petal-like fans that bear ambulacral furrows on ven¬ 
tral surface; X absent (142, 170) Sil. (Niagaran). 

*P. mirabilis W and D [54—31]. Cup small; known 
chiefly from arm plates (142). Hopkinton: la. 

GASTEROCOMIDAE. Dicyclic; cup small, bowl¬ 
shaped; IBB commonly fused but may be three or 
five, very low r ; distinct axial canal on R facets; anal 
vent generally through side of cup below arm bases; 
stem round, axial canal surrounded by three or more 
peripheral canals. Dev. 

ARACHNOCRINUS Meek and Worthen 1866 
(*Cyathocrinus bulbosus Hall). Arms round, robust, 
branching isotomously several times (128). Dev. 

♦A. bulbosus Hall [57 —10, 21]. AxAx enlarged, 
somewhat bulbous (25). Onondaga: N. \. 

A. ignotus Stauffer [57 —14]. A small species hav¬ 
ing very short BrBr that are constricted at sutures, 
AxAx not expanded (25). Onondaga: N. Y. 

A. extensus Wachsmuth and Springer [57 —29]. A 
robust species; arms uniformly thick, BrBr short, 
not strongly constricted at sutures (25). Onondaga: 
N. Y., Ky. 

MYRTILLOCRINUS 
G. Sandberger and F. Sandberger 1856 
(*M. elongatus). IBB fused, BB large, RR mostly 
covered by facet; distinguished by prominent large 
OO that compose almost entire tegmen; anal vent 
not through dorsal cup (25). Dev. 
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PIIYLUM ECHINODERMA 


M. americanus Hall [57—16]. Calyx ovoid; stern 
large, axial canal surrounded by 4 peripheral canals 
(25). Onondaga: N. Y. 

SCHULTZICRINUS Springer 1911 

(*‘S\ typus). Cup small, subglobular; IBB fused; R 
facets relatively wide, directed upward; anal vent 
just above PB; arms round, unbranched, abutting 
PBrx very short (128). Dev. 

*S. typus Springer [57—5, 6]. Column has very 
conspicuous nodals, axial canal surrounded by four 
peripheral canals (25, 128). Onondaga: N. Y. 

Other genus: Mictocrinus Goldring 1923 (25). 

CODIACRINIDAE. Dicyclic; cup small, sack¬ 
like; IBB three or one; RR five, or reduced partly or 
entirely by atrophy, facets lacking axial canal; anal 
vent commonly in side of cup, RA lacking; arms 
branched or unbranched; stem round, axial canal 
not accompanied by peripheral canals. Dev.-Perm. 

DICHOSTREBLOCRINTJS J. M. Weller 1930 

( *D. scrobiculus). IBB one; RR lacking; anal vent at 
upper right edge of PB (169). Miss., Penn. 

*D. scrobiculus J. M. Weller[56—7]. Distinguished 
by low 00 (169). Penn. (Des Moines): Ind. 

LECYTHIOCRINUS White 1879 
(*L. olliculaeformis). Cup ovoid; IBB three, small IB 
in RP ray; RR five, small, facets narrow, bearing 
deep ambulacral groove; anal vent at summit of PB 
(178). Penn. (Morrow-Virgil). 

*L. olliculaeformis White [53—21]. IBB nearly 
horizontal, sides of cup evenly rounded (178). 
Oread: Kan. 

L. adamsi Worthen [53—20]. IBB slope upward 
distinctly; BB marked centrally by an angular bultre 
(191). Des Moines: Ill. 

Other genera: Amphipsalidocrinus J. M. Weller 
1930 (169); Clithrocrinus Kirk 1937 (63); Coenocystis 
Girty 1908 (166); Lageniocrinus Koninck and Lehon 
1854 (69); Thetidicrinus Wanner 1916 (166 167)- 
Tyitkocrinus J. M. Weller 1930 (169). 

AMPHERISTOCRINIDAE. Dicyclic; cup coni¬ 
cal to bowl-shaped; IBB three to five; RA, X and RX 
in cup; anal sac stoUt, thick-plated; arms branching 
several times isotomously. Sil.-Miss. 

AMPHERISTOCRINUS Hall 1879 [54—29] 

(*A. typu s ). IBB three; sac long, slender; arms uni- 
senal, branching isotomously at wide angles three or 
four times (142, 162). Sil. (Niagaran). 

* A ;, typ “ Ha " [54_28 1 < 142 >- Niagaran: Ind. 
(Waldron), Tenn. (Beech River). 

PARISOCRINUS Wachsmuth and Springer 1879 
( *Poteriocrinus perplexus Meek and Worthen). RA 
large; anal sac tall, plate borders perforated; arms 
branch isotomously twice or more (162).’ Sil.- 
Miss. 

P. siluricus Springer [55—13]. Cup small, evenly 


conical, anal sac tilted posteriorly; PBrBr fwr, 
(112). Sil.: Ind. (Laurel). ° 

P. subramosus (Miller and Gurley) [57—20] 
Cup rather large, bowl-shaped; anal sac very large 
plate perforations prominent; PBrBr three or four 
(127). Miss.: Ind. (Keokuk). 

VASOCRINUS Lyon 1857 [52—23] 

(T. valent s). Like Botryocrinus but having RX, as 
well as X and pentagonal RA in cup; arm facets 
horseshoe-shaped, directed almost straight outward- 
stem round (55). Dev. 

*V. valens Lyon [57—2]. Plates smooth (55) 
Onondaga: Ky 

V. sculptus Lyon [57—3]. Plates marked by very 
prominent radiating ridges (55). Dev.: Ohio (Hamil¬ 
ton), Ind., Ky. (Sellersburg). 

Other genus: ?Closterocrinus Hall 1852 (36). 

LEG\ THOCRINIDAE. Genera: Corynecrinus 
Kirk 1934 (61), Cestocrinus Kirk 1940 (70). 

BARYCRINIDAE. Dicyclic; cup low conical or 
bowl-shaped, mostly thick-plated; IBB five; X and 
quadrangular RA in cup; moderately strong anal 
sac; arms round, stout, branching isotomously once, 
or rarely more than once, in each ray and bearing 
branchlets at intervals; stem large, round. Miss. 

BARYCRINUS Wachsmuth 1868 
( *Cyathocnnus spumus Hall). Cup broad bowl¬ 
shaped, plates thick; RA small, quadrangular; anal 
tube broad and short; arms round, massive, 10 main 
branches, giving off branchlets heterotomously; stem 
large, divided into fifths, axial canal wide (162). 
Miss. 

B. protuberans (Hall) [57—15]. Distinguished by 
strongly bulging cup plates, surface finely granulose 
(37). Keokuk: Ill. 

B. wachsmuthi (Meek and Worthen) [57—18]. 
Like B. protuberans but plates less convex, finely 
ridged ornamentation, and some arms branch on 
SBr 4 as well as PBr 2 (83). Burlington: la. 

B. princeps Miller and Gurley [57—26]. Plates 
smooth, depressed at angles; one of main arms of LP 
and RP rays branches isotomously, PBrBr six in LA 
and RA rays, two in others (91). Keokuk: Ind. 

Other genus: Pellecrinus Kirk 1929 (55). 

CYATHOCRINITIDAE. Dicyclic; like Bary- 
crinidae but having no RA; arms branch isotomously 
several times, nonpinnulate; stem typically round. 
Sil.-Perm. 

CYATHOCRINITES Miller 1821 [52—12] 

(C. planus). IBB five, visible from side; R facets 
horseshoe-shaped, directed outward; X in line with 
RR, resting on PB; arms branch several times isot¬ 
omously; stem large, round (3). Sil.-Perm. 

C. wilsoni Springer [54—21]. Distinguished by the 
conical form of its cup and round elongate BrBr 

(142). Sil.:Ind. (Laurel). 



POTERIOCHINITKS 



C. tumidus Hall [57—27]. Cup low and wide, 
plates gently convex, R facets large (37). Miss.: III. 
(Keokuk). 

GISSOCRINUS Angelin 1S78 
(♦(?. arthriticus) . Like Cyathocrinitcs but having only 
three IBB (142). Sil., Dev. 

G. lyoni Springer [55—12]. Cup low, arms stout, 
angular (142). Sil.:Ky. (Louisville). 

Suborder Dendrocrinoidea. Cladoidea having 
primitively a steeply conical cup but in later forms a 
bowl-shaped, globose, or discoid cup that may be 
concave at the base; tegmen strongly inflated in form 
of an anal sac; radial facets rounded or occupying 
entire distal edge of radials; arms branching isoto- 
mously and heterotomously, tending to development 
of pinnules. Ord.-Trias. 

MEROCRINIDAE. Dicyclic; cup conical; R 
facets wide; iRA in position of RPR, supporting 
sRA, which has form of PBrAx and is outside of 
cup; X on left shoulder of sRA, followed by an anal 
tube that resembles an arm; arms branch isotomously 
more than once; stem round. Ord. 

MEROCRINUS Walcott 1883 

(*Af. typus). Only genus assigned to family. Like 
Iocrinus but dicyclic (5, 164). Ord. (Mohawkian, 
Cincinnatian). 

*M. typus Walcott [53—16]. Relatively large, cup 
low, arms thick (164). Trenton: N. Y. 

M. corroboratus Walcott [53—17). Distinguished 
from M. typus by smaller size and more slender arms 
(164). Trenton: N. Y. 

CUPULOCRINIDAE. Dicyclic; cup subconical; 
IBB five, visible from side; RA directly below 
RPR, X in line with RR; anal sac well developed, a 
vertical series, of large plates resting on X; arms 
branching isotomously twice or more, formed of wide 
short BrBr. Ord. 

CUPULOCRINUS Orbigny 1849 [52—16] 

{*Scyphocrinus heterocostalis Hall). Only genus 
assigned to family; facets of BrBr strikingly resem¬ 
ble those of a flexible crinoid but the anal sac and the 
presence of five IBB, instead of three, differentiate it 
from the Flexibilia (127). Ord. (Mohawkian- 

Richmond). 

C. jewetti (Billings) [53—12]. Plates show distinct 
convexity, sutures impressed, those of BrBr tending 
to be flexuou8; alternate columnals slightly enlarged 
(127). Trenton: Ont. 

*C. heterocostalis Hall [53—9]. Cup small, plates 
smooth, arms branching regularly, Br sutures straight 
(127). Trenton: N. Y. 

C. humilia (Billings) [53—7, 25]. Cup relatively 
large, sutures of cup and arms not impressed, 
straight; prominent nodal columnals at intervals 
along stem (127). Trenton: Ont. 


DENDROCUIXIDAK. I)u •yclir; cup mnicH nr 

bowl-shaped; IBB visible from side; |{ 4 \ <ImvH.Iv or 

obliquely bolow HBB, X in lino with H if. follow* d bv 

• 

sac plates; anal sue well developed, plates plicate; 
arms slender, branching isotomously several times. 

Ord.-Miss. 


DENI) ltOORINI'S Hall is.Yj |52~6| 

( *D . longidactylus). IBB five; RA directly below 
RPR, large X in line with RR, followed by sac 
formed of subequal hexagonal plates in longitudinal 
rows; PBrBr three, branches isotomous, slender, 
nonpinnulate; stem round (3). Ord., Sil. 

*D. longidactylus Hall [52—6]. Cup conical; arms 
long, verv slender, branching several times (36). 
Sil.: N. Y. (Clinton). 

BOTRYOCRINIDAE. Dicyclic; cup conical or 
bowl-shaped; IBB visible from side; RA obliquely 
below RPR, X in line with RR; tegmen lacks clearly 
differentiated OO and commonly is extended into a 
sac; main arms branch isotomously and these divide 
heterotomously, giving off branchlets that may sul> 
divide or remain undivided, like pinnules. Sil.-Miss. 


BOTRYOCRINUS Angelin 1878 [52—9] 

( *B. ramosissimus). Cup bowl-shaped; IBB visible 
from side; axial canal on R facets; RA small, quad¬ 
rangular; anal sac large; arms round, dividing isot¬ 
omously once in each ray, then giving off branchlets 
or pinnules heterotomously (3). Sil., Dev. 

B. polyxo (Hall) [54—22]. Distinguished by angu- 
lated form of plates; axial canal of stem very large 
(44). Sil.: Ind. (Waldron). 

B. nycteus (Hall) [57—9, 22J. Distinguished by 
evenly conical form of cup; plates granulose; PBrBr 
three in each ray (25). U. Dev.:N. Y. (Hamilton). 

B. crassus (Whiteaves) [57—23]. Greatest width 
of cup less than its height, form bell-shaped (25). 
Dev.: Ont. (Hamilton). 

B. americanus Rowley [57—11]. Cup low, sub- 
quadrangular outline in side view (25). Dev.: Ind. 
(Hamilton). 

Other genera: Alelestocrinus Wachsmuth and 
Springer 1886 (162), ?Streptocrinus Wachsmuth and 
Springer 1886 (162). 

POTERIOCRINITIDAE. Dicyclic; cup steeply 
conical; IBB five, visible from side; It facets horse¬ 
shoe-shaped, sloping definitely outward and dis¬ 
tinctly less than greatest width of RR, bearing 
poorly defined articular transverse ridge; RA, X, RX 
in cup; arms long, rather slender, uniserial, branch¬ 
ing isotomously at irregular intervals, pinnulate, 
PBrBr several in each ray. Dev.-Perm. 

POTERIOCRINITES Miller 1821 [52—18] 

(*P. crassus). Facets about half width of RR; anal 
sac tall, slender, fragile; stem round (128). Dev.- 

Perm. , , 

P. macropleurus (Hall) [58—3]. Cup moderately 
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large, sides broadly flaring, plates strongly folded at 
margins (128). Miss.: Ia. (Burlington), N. Mcx. 
(Lake Valley). 

SPRINGERICRINUS Jaekel 1918 

(*Poteriocrinus magniventrus Springer). Like Potcrio- 
crinites but distinguished by its very large, thin- 
plated anal sac bearing close-spaced horizontal 
ridges (51). Miss. (Osage). 

S. doris (Hall) [58 —121. Crown tall, slender; cup 
small (128). Burlington: Ia. 

*S. magniventrus (Springer) [58 —9, 19]. Largest 
known species; sac plates bear a median rib running 
vertically, the structure of row of these plates 
resembling an arm with laterally directed pinnules 
(128). Keokuk: Ind. 

GLOSSOCRINIDAE. Dicyclic; cup conical to 
deep bowl-shaped; IBB five, visible from side; arm 
facets equal or nearly equal to width of RR; one to 
three XX in cup, followed by tall anal sac, mostly 
formed of thin plates having folded borders; main 
arms branch isotomously, giving off slender un¬ 
branched ramules or pinnules. Dev., Miss. 

MARAGNICRINUS Whitfield 1905 
(*M. porllandicus) . Arms branch only once in each 
ray, on PBr 3 , pinnules very long and slender (25). 

U. Dev. 

*M. portlandicus Whitfield [57—12]. Plates orna¬ 
mented by fine irregular ridges; only described 
species (25). Portage: N. Y. 

HALLOCRINUS Goldring 1923 
(*Cyathocrinus omatissimus Hall). Like Maragni- 
crinus except that arms branch endotomously at 
regular intervals, pinnules abundant; anal sac large, 
formed of vertical rows of thin plicated plates (25). 
U. Dev. 

*H. omatissimus (Hall) [57—24]. Only described 
species (25). Portage: N. Y. 

CYDROCRINUS Kirk 1940 
(*Poteriocrinu8 coxanus Worthen). Crown elongate, 
subcylindrical; cup steeply conical; facets slightly 
less than maximum width of RR; arms robust, 
branches numerous, PBrBr two in each ray; anal sac 
less than arm height, but prominent (71). Miss. 
(OBage). 


C. subraniulosus (\\ orUi.n) [58—2|. A small 
species;sac plates not-ridged 091 ). Keokuk: Ia. 

*C. coxanus (Wort-hen) [58— IS). A robust sprs-ics; 
sac plates bear stellate ridges (191). Keokuk: Ill. 

Other genera: ('utnctocrinn.= (-oldring 1923 (25), 
Charicntocrijius Goldring 1923 (25), (Ho.\socrinus 
Goldring 1923 (25), Lipnro,iiims Goldring 1923 
(25). 


PELECOCRINIDAE. Dicyclic; cup bowl-shaped, 
base convex or slightly concave; R facets sloping 
rather steeply outward, distinctly narrower than 
RR; three XX in cup; arms rounded, branching isot¬ 
omously, not appressed, PBrBr one or two in each 
ray except A, BrBr cuneate, uniserial to biserial. 
Miss.-Perm. 


PELECOCRINU8 Kirk 1941 

(*P. insignis). Cup large; IBB visible from side; RA 
in normal position obliquely below RPR; PBrBr 10 
or more above AR, arms uniscrial; stem round (72). 

Miss. ). 

P. aqualis (Hall) [55—19]. Relatively small species; 
anal sac reaching nearly to height of arms, bearing 
terminal spine (140). Burlington: Ia. 

*P. insignis Kirk [58—10]. Robust species having 
ovoid crown; cup broad, shallow (72). Burlington, 
Keokuk: Ia. 

STELLAROCRINUS Strimple 1940 

(*Cyathocrinus stillativus White) [52—14]. Cup shal¬ 
low, having flat or concave base; IBB not visible from 
side; lowest anal rests on truncated tip of PB; one 
PBr in each ray, possibly excepting A, SBrBr may 
be in contact with RR, arms uniserial to biserial; sac 
bears terminal spine. Penn. (Des Moines-Virgil). 

S. florealis (Moore and Plummer) [60—14]. 
Smaller, slightly higher cup than S. geomelricus, 
ridges reduced to elongate nodes (108). Millsap 
Lake: Tex. 

S. geometricus (Moore and Plummer) [58—5]. 
Distinguished by prominent ridges crossing sutures 
between RR and BB (108). Iola: Kan. 

*S. stillativus (White) [57—13]. Crest on BB forms 
slightly overhanging wall surrounding IBB; fine 
granulose ornamentation (149, 178). Oread: Kan. 

Other genus: Malaiocrinus Wanner 1924 (108, 
166). 

APOGRAPHIOCRINIDAE. Dicyclic; cup small, 
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...... , ollrce references indicated in parentheses immediately after specific name.) 

[Figures are *1 unless otherwise indicated, source references 

, . . . . , (-01 2. Cydrocrinua aubramuloaua (191), type. Right post. 3 a, b. Poteriocrlnltea 

U. b. I^ioertnu. genlcul.tu. (25). type. Ant.-lat po»t_ Bp »rtarlu. (78. 91). Left ant., post. 5a-c. Slellarocrinua geomet- 

®Mrop euru. (128). Ant. of cup; detachedradia) JI-. b^ B^othroc^^^ ^ ^ ^ Ant 7 Corem.tocrlnus plumo.ua (25). type. Post. 

(108). type. Post., ventral, dorsal. 6 . Co.metocri * Sprlngerlerlnu. magniventrus (128). type. Poet, of cop. base 

SW. ApograpWoerinu. e.culptu. (108). typ.' dorsal. (72) . type . Post. II.. b. Blothroerlnu. aw.llovl (82). type. 

° W * r plaU * of BBC bearing trft "* ve „ Lo-ocrinu. Infundlbullforml. (25). Ant. 14-16. Cosmelocrlnua epp 14- C. craw- 

Pott., ant. 12. Springerlcrinu* dorie (128). Poet. 13. * . r n| B ( 72 ) type Ant Dost 17 HvpeelocHnua erc»nue (91), 

fordartllenaia (91). type. Ant. 15. C. M nu. (S 4 ). type Ant.^^ ^ C^^Jn^n.ventrua (128). Distal 

type Ant. 18. Cydrocrinua counu. (191). type. • b. CoemetocHnu. elegantulua. Ant. (91): type of Wachsmuth and 

end of aac. 20. Blothrocrlnua Jeaupl (183) (*0.5). type. Post. Zia. »• ^ 

Springer (78). 
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truncate bowl-shaped, base shallowly concave; IBB 
not. visible from side; R facets less than width of 
plates, divided by prong-like projections of outer 
surface of RR, surface of facets sloping inward, 
transverse ridge well developed; X in line with RR; 
arms 10, uniserial, one PBr in each ray; stem round. 
Penn., Perm. 

A POG RAPHIOCRIN US 
Moore and Plummer 1940 [62—28] 

(*A. typicalis). IBB five, in shallow concavity; arms 
appressed, their outer face somewhat flattened (108). 

Penn., Perm. 

*A. typicalis M and P [56—21; 62—22]. Surface 
smooth, upper margin of RR rounded (108). Penn. 
(Missouri): Kan., Okla. (Plattsburg, Stanton), 
Tex. (Palo Pinto). 

A. exculptus Moore and Plummer [58 —8]. Gran¬ 
ules on base of cup and on angulated areas of RR 
below facets (108). Penn.: Tex. (Mineral Wells). 

OTTAWACRINIDAE [52—5]. Dicyclic; cup 
conical; IBB five, visible from side; arm facets 
occupying entire summit of RR but generally nar¬ 
rower than greatest width of RR; RA directly or 
obliquely below RPR, X in line with RR; anal sac 
large; main arms divide isotomously and give off 
slender unbranched ramules. Ord.-Miss. 

OTTAWACRINUS W. R. Billings 1887 [52—5] 
(*0. typus). RA large, in line with RR, except RPR, 
which is directly above it in position of PBr, X on 
distal tip of PB, followed by sac plates; arms branch 
isotomously on PBr 3 or higher and show heteroto- 
mous branching above (5, 127). Ord. (Mohawkian). 

O. billingsi Springer [53—23]. Large species; sac 
plates marked by stellate ridges; a few IBrBr pres¬ 
ent (127)’. Trenton: Ont. 

♦O. typus W. R. Billings [53—24]. Arms long, 
branching repeatedly; sac plates small, not ridged 
(127). Trenton: Ont., Que. 

LASIOCRINUS Kirk 1914 (52—5] 

(*Homocrinus scoparius Hall). RA quadrangular, 
obliquely below RPR; anal sac tall, slender; PBrBr 
three to six, upper arms divide heterotomously on 
each fourth or fifth Br, giving off a slender un¬ 
branched ramule; stem round or obtusely pentagonal 

(25, 54, 122). Dev., Miss. 

*L. scoparius (Hall) [52—5, 53—15). Relatively 
large, cup steeply conical, arms stout (54) Dev • 
N. Y. (Coeymans). 

L. expressus Laudon [53—14]. Differs from L. 
scoparius in lower cup and fewer, more slender arms 
(74). Miss.: Ia. (Hampton). 

CRADEOCRINUS Goldring 1923 

(*C. elongatus). Calyx slender, elongate; R facets 
wide; arms branch isotomously on PBr 3 or PBr< and 
above this branch heterotomously, giving off slender 
ramules on alternate sides (25). Dev. 


*C. elongatus Goldring [55—18]. Distinguished by 
elongate cup and size (25). Chemung: N. Y. 

GONIOCRINUS Miller and Gurley 1890 
(*(;. sculptilis). RA obliquely below RPR, X in line 
with RR, followed by vertical series of sac plates; 
arms branching isotomously on PBr 3 or PBr* and 
heterotomously at higher points; stem pentagonal 
(91). Miss. (Kinderhook). 

*G. sculptilis M and G [57—7]. RA very small, 
quadrangular; plates of cup sculptured, BrBr flanged 
(78). Hampton: la. 

?PAGECRINUS Kirk 1929 

(*P. gracilis). BB largest plates of cup; RA absent, 
X in line with RR; arms branch isotomously on 
PBr 3 or PBr, and above this give off ramules heterot¬ 
omously on alternate sides; anal tube slender tall 
(58). Dev. ’ 

*P. gracilis Kirk [57—4). Only described species 
(58). Jeffersonville: Ind. 

Other genera: Iteacrinus Goldring 1923 (25), 
fAlsopocrinus Tansey 1922. 

BLOTHROCRINIDAE [52—21]. Dicyclic; cup 
conical; IBB five (or ?three), visible from side; arm 
facets wide, bearing a well developed transverse 
ridge; anal sac very tall, slender; arms round, uni¬ 
serial, anterior arm may be unbranched, two or 
more isotomous divisions in other rays. Miss.-Perm. 

BLOTHROCRINUS Kirk 1940 
(*Poteriocrinus jesupi Whitfield). Cup steeply coni¬ 
cal; XX in cup, three; arms branch on PBr 2 and at 
irregular intervals above, BrBr cuneate; stem round 
(71). Miss. (Kinderhook, Osage). 

*B. jesupi (Whitfield) [58—20]. A very robust 
species; crown pyriform; arms long (183). Burling¬ 
ton: la. 

B. spartarius (Miller and Gurley) [58—4]. A 
medium-sized species; arms somewhat slender; crown 
broadly expanded at top (78, 91). Hampton: Ia. 

B. swallovi (Meek and Worthen) [58—11]. BrBr 
wide and short (82). Burlington: Ia. 

ULRICHICRINUS Springer 1926 
(* U. oklahomae). Crown moderately tall, slender; XX 
in cup, three; rami three or four to each ray, PBr, 
and SBri axillary; stem round (140). Miss., Penn. 

U. coryphaeus (S. A. Miller) [59—13]. A small 
species; BrBr relatively elongate (140). Miss.: 
Ind. (Keokuk). 

*U. oklahomae Springer [59—14]. BrBr cuneate, 
very short (140). Penn.: Okla. (Morrow). 

STINOCRINUS Kirk 1941 
( *5. granulosus). Crown, subcylindrical, moderately 
tall; XX in cup, three; arms branch isotomously on 
PBr 2 (except in anterior ray, to PBr#) and on SBft 
or nearby, rami laterally in contact, BrBr quadrate 
(72). Miss. 



ABROTOCRINUS 


S. manus (Miller and Gurley) [60—15] (01). 
Keokuk: Ind. 

CULMICRINUS Jaekel 1018 [52—21] 

(* Poteriocrinus rcgularis Meyer). XX in cup, three; 
arms slender, few, anterior ray typically undivided, 
BrBr cuneate, PBrBr six or more on all rays (140). 
Miss. (Kinderhook-Chester). 

C. elegans (Wachsmuth and Springer) [59—0]. A 
large species distinguished mainly by features of 
arms and sac (140). Chester: Ky. 

C. missouriensis (Shumard) [59—6]. Differs from 
C. elegans in the higher first division of arms (140). 
St. Louis: Mo. 

COSMETOCRINUS Kirk 1941 

(*C. gracilis). Crown tall, slender;XX in cup, three; 
BrBr quadrangular to cuneate, arms branch isoto- 
mously on PBr t in all rays and once or twice at 
higher positions; sutures between RR and PBrBr 
gaping (72). Miss. (Kinderhook, Osage). 

C. elegantulus (Wachsmuth and Springer) [58—6, 
21]. Crown small, pyriform; cup relatively low and 
PBrBr elongate (72, 78). Hampton: la. 

C. nanus (Meek and Worthen) [58—15]. A small 
Bpecies, distinguished by form of cup and prominent 
PBrBr (84). L. Burlington: la. 

*C. gracilis Kirk [58—16]. Arms slender, BrBr dis¬ 
tinctly cuneate, SBrBr 8 to 10 (72). Borden: Ind. 

C. crawfordsvillensis (Miller and Gurley) [58— 
14]. Cup more steep sided and arms stouter than in 
C. gracilis-, RR tend to stand separate; BrBr not 
strongly cuneate (91). Borden: Ind. 

ELIBATOCRINUS Moore 1940 
(*E. leptocalyx). Cup very steep sided; three IBB; 
R facets wide but short; three XX in cup; arms 
branch isotomously on PBr l( BrBr cuneate, elongate, 
keeled, pinnules large; stem round (104). Penn. 
(Missouri, Virgil). 

*E. leptocalyx Moore [57—28, 62—23). Plates 
smooth (104). Stanton: Kan. 

E. catactus Moore [57—25]. A small species; plates 
granulose (104). Oread: Kan. 

NEBRASKACRINUS Moore 1939 

(*A. lourteloti). Cup steeply conical; XX in cup, 
three; anal sac prominent; arms branch heteroto- 
mously on PBr! and SBr 2 , rami three or more to 
ray; Btem round (103). L. Perm. 

*N. tourteloti Moore [60—13] (103). L. Perm.: 
Neb. (Winfield), Kan. 

Other genera: Bursacrinus Meek and Worthen 
1861 (162), Haeretocrinus Moore and Plummer 1940 
(108), Carcinocrinus Laudon 1941 (77), fHydrio- 
cnnua Trautschold 1867 (107), Lebetocrinus Kirk 
1940 (68), ?Melbacrinu8 Strimple 1940 (148). 

CERCIDOCRINIDAE [52—20]. Dicyclic; crown 
Pyriform; cup conical; IBB five, plainly visible from 
«de; facets equal width of RR; three XX in cup, 
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anal sac prominent; arms unisonal, branching 
emlotomously. Miss. 


OKUCinOCRINUS Kirk 1938 




(*PoUriocrinus bursaefonnis White). Cup steeply 
conical; anal sac subeylindrieal (65). Miss. (Kinder¬ 


hook, Osage). 

C. infrequens (Laudon and Beane) [GO 20] A 
small form; rami slender (78). Hampton: la. 

*C. bursaeformis (White) [59—10). A robust 
species; arms branch several times, BrBr short 
quadrate (140). L. Burlington: la. 


COELIOCRINUS White 1863 
(' ¥ Poteriocrinus dilatatus Hall). Cup low, conical or 
bowl-shaped; distinguished by balloon-shaped expan¬ 
sion of distal part of anal sac (140). Miss. (Osage). 

*C. dilatatus (Hall) [55—18]. A small species hav¬ 
ing few arm divisions (140). Burlington: la. 

C. lyra (Meek and Worthen) [57—1J. Arms thick, 
branching several times endotoinously (140). Bur¬ 
lington: la. 

C. subspinosus White (59—1]. Distinguished by 
spines on anal sac (140). Burlington: la. 

C. ventricosus (Hall) [55—20]. Distal part of sac 
subglobular, its plates marked by prominent ridges 
having starlike pattern (140). Burlington: la. 

ASCETOCRINUS Kirk 1940 

(*Scaphiocrinus rusticellus White). Cup steeply con¬ 
ical; arms branch isotomously on PBr, and endoto- 
mously at higher points, six or more rami to eacli 
ray; stem pentagonal to round (71). Miss. (Osage- 
Chester). 

*A. rusticellus (White) [55—14] (140). Burlington: 
la. 

A. scoparius (Hall) [55—17]. Anal sac recurved 
(140). Chester: Ky. 

PACHYLOCRINIDAE. Dicyclic; crown tall, 
slender; cup truncate cone- or bowl-shaped, base 
somewhat concave; IBB not visible from side; It 
facets wide, bearing distinct transverse ridge, 
muscle- and ligament-areas; three XX in cup; arms 
branching isotomously twice or more, regularly or 
irregularly. Miss.—Perm. 

ABROTOCRINUS Miller and Gurley 1890 

(M. cymosus). Arms round, slender, composed of 
short quadrate BrBr, PBrBr axillary except in 
anterior ray, two to four isotomous divisions of 
rami, axillaries relatively large, projecting; stem 
subpentagonal proximally to round distally (91) 
Miss. (Osage). 

*A. cymosus M and G [60- — 1). Crown slender; 
rami very long, four or more divisions along a single 
arm and ramus (91). Keokuk: Ind. 

A. unicus (Hall) [59—15). Differs slightly from A. 
cymosus in shape of cup, crown shorter, branching of 
rami fewer (140). Keokuk: Ind. 
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HYLODECRINUS Kirk 1941 
(. sculptus). Like Abrotocrinus but arms branch 
endotomously, dividing first on PBr 2 in all rays and 
generally having two divisions of rami (72). Miss. 
(Osage). 

*H. sculptus Kirk (60 —12). Angles between plates 
of cup deeply excavated (72). Keokuk: Ind. 

H. asper Kirk (60—4). Differs from //. sculptus 
in appearance of cup and in its shorter, stouter arms 
(72). Keokuk: Ind. 

DASCIOCRINUS Kirk 1939 
("Cyathocrinus Jlorealis Yandell and Shumard). Like 
Abrotocrinus except that anterior arm divides on 
PBri and branching of rami is endotomous, SBrBr 
numerous in all rami; anal sac as tall as arms; stem 
round (66). Miss. (Chester). 

*D. florealis (Y and S) (61 —4) (66). Glen Dean: 

Ky. 

PACHYLOCRINUS Wachsmuth and Springer 1880 

(*Scaphiocrinus aequalis Hall). Crown lower and 
broader than that of Abrotocrinus ; arms divide isot- 
omously on PBr 2 in all rays and two or three times 
above; stem round (140). Miss. 

P. globosus (Wachsmuth and Springer) (60—17). 
A small crinoid having few branches (78). Hampton: 
la. 

*P. aequalis (Hall) (61—10). A moderately large 
species; plates ornamented by granules (140). 
Keokuk: Ind. 

P. lacunosus (Miller and Gurley) [64 —21). BrBr 
rugose, branching of arms shows tendency toward 
endotomy (91). Keokuk: la. 

DINOTOCRINUS Kirk 1941 
{*D. compaclus). Differs from Abrotocrinus in its 
shorter, broader crown; division of arms uniformly 
on PBri followed typically by one isotomous branch¬ 
ing of each ramus; stem round (73). Miss. (Mera- 
mcc, Chester). 

*D. compactus Kirk (61—12) (73). Ste. Genevieve: 
Ala. 

PLUMMERICRINUS Moore and Laudon 1943 
[* Pachylocrinus mcguirei Moore). Like Pachylocrinus 
but each PBr t is axillary (103). Penn., Perm. 

*P. mcguirei (Moore) (63—20). RR spread out¬ 
ward so that arm facets are separated, sutures 
between plates of cup depressed; few divisions of 
arms; anal sac recurved (103). Penn.: Okla. (Brown- 

ville). 

P. ogarai (Moore and Plummer) (62—35, 63 19). 


Distinguished by shape <•! <'iip -ind 
plates (108). Penn.: Tex. {< bafonl). 
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P. uddeni (Moore and Plummer) IG3 18). < 'up 
large, plate sutures not. strongly depressed, differs 
from P. ogarai in shape of rup (ION). Penn.: Tex. 
(Mineral Wells). 

Other genera: Tcxacrinus Moore and Plummer 
1940 (108), lihopocrinus Kirk 1942. 


PIRASOCRINIDAK. Dicyrlic; crown compact; 
cup low, base flat or concave; IBB five, not visible 
from side; R facets wide and moderately long, slop¬ 
ing gently outward, having distinct transverse ridge, 
muscle- ami ligament-areas; three XX in cup; 
sac prominent, mushroom-shaped; arms uniserial, 
branching twice or more isotomously. Miss.-Perm. 


ADINOCRINUS Kirk 1938 

(*Zeacrinus nodosus Wachsmuth and Springer). Cup 
has broad shallow basal concavity; BB very small, 
separated laterally by RR, which touch IBB; 
PBri axillary in all rays except anterior, which has 
about five PBrBr (65). Miss., Penn. 

*A. nodosus (W and S) [60—25, 62—4). BrBr 
somewhat cuneate and strongly nodose (162). 
Miss.: Tenn. (Keokuk). 

A. compactilis (Worthen) [60—23]. BrBr quad¬ 
rate, not nodose, but AxAx are protuberant (84). 
Miss.:Ky. (Osage). 

A. pentagonus (Miller and Gurley) [60—24]. An 
arcuate ridge crosses each It transversely; arms 
unknown (91). Penn. : Mo. (Missouri). 

PERIM ESTOCRINUS Moore and Plummer 1938 

'* H ydreionocrinus noduliferus Miller and Gurley). 
Cup low bowl-shaped; proximal parts of BB form 
walls of a rather constricted, steep-sided basal con¬ 
cavity (107, 108). Penn., Perm. 

P. teneris Moore and Plummer [64—11]. A very 
small species; sides of cup evenly flaring, sutures 
impressed (107). Penn.: Ark. (Brentwood). 

P. pumilis Moore and Plummer [64—4]. Like P. 
teneris but larger and sides of cup steeper (107). 
Penn.: Okla. (Morrow). 

P. calyculus Moore and Plummer [64—2]. Cup 
low, sutures slightly impressed (108). Penn.- Tex. 
(Mineral Wells). 

P. impressus Moore and Plummer [62—8, 64—12j. 
Basal concavity very sharply defined, sutures strongly 
impressed; fine granulose ornamentation (108). 
Penn. (Des Moines, Missouri )t Mo., Kan., Okla., 
Tex. 

P. formosus Moore and Plummer [64—3]. Dis- 
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Anguished by form of cup and ornamentation (108). 
Penn.:Tex. (Palo Pinto). . 

•P. noduliferus (M and G) (62 9 , 64 «>). Sides 

of cup evenly rounded; proximal parts of PBrBr 
flattened and strongly projecting, each Br bears a 
small node (92, 108). Penn.: Mo. (Missouri). 

LASANOCRINUS Moore and Plummer 1940 

(*Hydreionocnnus daileyi Strimple). Cup very low, 
basal concavity shallow, characterized by downward 
or laterally directed prominences of the RR that 
approach or reach the basal plane of the cup; arms 
unknown (108). Penn. (Morrow). 

*L. daileyi (Strimple) [63—14). RR strongly bulg¬ 
ing outward and downward; surface granulose (10S, 
147). Wapanucka, Brentwood : Okla. 

L comutus Moore and Plummer [62—6, 63 15). 

Prominences of the RR form spines that project 
below the plane of BB (108). Marble Falls: Tex. 

UTHAROCRINUS Moore and Plummer 1938 

{*Ddocrinus pentanodus Mather). Distinguished by 
spinous projections of BB (107). Penn. (Morrow- 
Virgil). 

*U. pentanodus (Mather) [62 — 13, 64 — 18). Cup 
very small; spines directed laterally and downward; 
Xand RX above line of RR (107). Brentwood: Okla. 

U. quinquacutus Moore [62— 14, 64—17). Cup 
moderately high, spines pointed straight downward; 
three XX in cup (103) . Brownville : Okla. 

PLAXOCRINUS Moore and Plummer 1938 
(*Hydreionocrinus crassidiscus Miller and Gurley). 
Like Perimestocrinus but cup typically lower and 
basal concavity broader and shallower (107, 108). 
Penn. (Morrow-Virgil). 

P. perundatus Moore and Plummer [63—9). A 
large species; posterior interradius broad; PBrBr 
protuberant but not spinose (108). Millsap Lake: 
Tex. 

P. obesus Moore and Plummer [63—8). RR rather 
strongly convex, appearing swollen (108). Millsap 
Lake: Tex. 

P. discus (Meek and Worthen) [63—6). Surfaces 
of adjoining plates confluent (82). Penn.: Ill. 
(Missouri). 

*P. crassidiscus (M and G) [62—7; 63—7). Like 
P. discus but plates more convex, sutures somewhat 
impressed (92, 108). Penn.: Mo. (Missouri). 
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P. parilis Moore and I’hiimuer (63 ."»). Closely 

resembles I*. crassnhscmr, distinguished by shape of 
BB and RR UOK). Penn.: Tex. (Graford). 

P. virginarius Moore j63—2). Outline of cup 
rounded, sides steep, sutures not impressed (103) 
Penn.: Okla. (Brownville). 

P. politus Moore [G3— 11. A small species; cup very 
low; PBrBr elongate, bearing short spines distallv; 
rami branch once on SBri-o (103). Penn.: Okla. 
(Nelagoncy) 

P. praevalens Moore [62 —5, 63 1 *»|. Cup unusu¬ 

ally high; distinguished by large PBrBr that are pro¬ 
duced laterally in a long spine (103). Penn.: Okla. 
(Brownville). 


AATOCRINUS Moore and Plummer 1940 

( : *Zeacrinitsl robustus Beecle). Like Perimcstocnnus 
in having a sharply defined basal concavity but 
differs in attitude of RR, which form part of the basal 
concavity; wide notches between R facets (10H). 
Penn. (Des Moines, Missouri). 

*A. robustus (Beede) [62—21, 63 11]. Cup large, 

plates strongly convex; posterior interradius narrow, 
deeply indented (108). Missouri: Mo. 

A. mucrospinus (McChesney) (63 3). Surface 

confluent from BB to RR; PBrBr produced in long 
slender spines. Des Moines: Ill. 

A. patulus (Girty) [63—4]. Proximal part of BB 
less steeply inclined than in other species (24). 
\Vcwokft * 

A. mooresi (Whitfield) (63—10). Closely resem¬ 
bles A. mucrospinus but distinguished by bulbous 
proximal part of PBrBr (110). Penn.: Olno (Mercer), 
Kan. (Cherokee), Okla. (Savanna). 


ATHLOCRINUS Moore and Plummer 1940 
A. placidus). Like Plaxocrinus but cup lower and 
ise flat (108). Penn. (Des Moines, Missouri). 

*A. placidus M and P [62—1, 63 13). Slight > 

ongate anteroposteriorly, contour smooth, surface 
lely granulose (108). Platteburg: Kan 
A. clypeifor mis Moore and Plummer [63— 12PKH 
l0 re bulbous than in A. placidus (108). Memman. 


AUDONOCRINUS Moore and Plummer 1940 
Hydreionocrinus subsinuatus Miller and Gurley), 
ke Athlocrinus but cup higher, smoothly rounded 
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A. pentagonal (91), type. Post., dorsal. 25s, b. A. nodoaua (162). type. Dorsal. 1st. 
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*L. subsinuatus (M and G) [62—10, 64—10]. 
Outline of cup hexagonal, no notches between R 
facets (92, 108). Missouri: Mo. 

L. catillus Moore and Plummer [64—9]. Notches 
between R facets (10S). Penn.: Okla. (Oolognh), 
Tex. (Millsap Lake). 

PIRASOCRINUS Moore and Plummer 1940 
(*P. scotti). Cup very low, characterized by deep 
basal concavity, IBB and BB not visible from side; 
PBri axillary, isotomous divisions of rami at uniform 
heights, AxAx bulbous; anal sac reaching above arm 
tips, capped by plates bearing laterally directed 
spines; stem round (108). Penn. (Des Moines). 

*P. scotti M and P [62—18, 63—23]. BrBr quad¬ 
rate, short (108). Millsap Lake: Tex. 

SCHISTOCRINUS Moore and Plummer 1940 

(*S. torquatus). Like Landonocrinus but having 
prominent IB circlet, deeply indented by stem 
impression, and BB much reduced, not in lateral 
contact; anal sac mushroom-shaped, bordered at top 
by laterally directed spines; PBri axillary, may be six 
isotomous divisions in a ray (108). Penn. (Des 
Moines, Missouri). 

S. parvus Moore and Plummer [64—27]. A small 
species; three divisions in ray (108). Millsap Lake: 
Tex. 

S. confertus Moore and Plummer [64—32]. Cup 
discoid; large anal sac; five to six divisions of arms 
(108). Millsap Lake: Tex. 

*S. torquatus M and P [62—12, 64—8]. Sides of 
cup flaring upward evenly; prominent projection of 
XX above cup (108). Winterset: Mo. 

SCIADIOCRINUS Moore and Plummer 1938 
(*Zeacrinu8 ( Hydreionocrinvs ) acanthophorus Meek 
and Worthen). Like Pirasocrinus but crown much 
shorter, basal concavity of cup shallower, SBrBr 
and TBrBr fewer, AxAx not bulbous, and anal sac 
more prominent (107, 108). Penn. (Des Moines, 
Missouri). 

*S. acanthophorus (M and W) [62—11, 64—1]. A 
small species; RA very elongate, touching RPIB; 
length of BrBr about equal to width (84, 107). 

Des Moines: Ill. 

S. harrisae Moore and Plummer [62—17, 64—6]. 
RR very prominent, bulbous (108). Penn.: Okla. 
(Oologah), Tex. (Millsap Lake). 

S. disculus Moore and Plummer [64—7]. Basal 
concavity of cup broad, shallow; sutures not im¬ 
pressed (108). Mineral Wells, Graford: Tex. 


GALATEACRINUS Moore 1940 

(*0. stevensi). Cup very low, discoid, bast* concave; 
B and It circlets sharply differentiated, RIt much 
thickened and projecting laterally; I? facets nearly 
horizontal, denticles prominent on outer ligament- 
area; stem round (104). Penn. (Des Moines-Virgil). 

*G. stevensi Moore (62—2, 64—15]. Surface orna¬ 
mented by strongly marked ridges and tubercles 
(104). Oologah: Okla. 

G. allisoni Moore [64—13]. Like (7. stevensi but sur¬ 
face smooth (104). Iola: Kan. 

G. ewersi Moore [64—14]. UkeO. allisoni but RR 
slope steeply downward from edges of facets (104). 
Graford: Tex. 


ZEACRINITIDAE [52—13]. Dicvclic; like Pira- 
socrinidae except for arm structure; BrBr uni¬ 
serial or biserial, branching endotomously, suture 
between R and PBr not gaping. Miss.-Perm. 


ZEACRINITES Troost 1858 
(*Cyathocrinusmagnoliaeformis Owen and Norwood). 
Crown ovoid; cup very low; BB elongate, forming 
an important part of basal concavity of cup; thick 
XX attached to cup, projecting above RR; anal sac 
pyramidal, not elongate; arms closely appressed, 
PBr t axillary in all rays except anterior; stem round 
(65, 108, 140, 152). Miss., ?Penn. 

*Z. magnoliaeformis (O and N) [61— 1 ]. BB large; 
RA elongate, typically followed by four XX that 
form upward projection; two PBrBr in anterior ray, 
arms long (140). Miss.: Ala. (Gasper). 

Z. wortheni (Hall) [61 —2]. Differs fromZ. magno¬ 
liaeformis in having lower crown, shallower basal 
concavity, smaller BB, and more numerous rami 
(140). Miss.: Ky. (Glen Dean). 

Z.? sellardsi Moore and Plummer [63—17]. RA 
resting on tip of PB, followed by X and RX; sur¬ 
face granulose; arms unknown (108). Penn.: Tex. 
(Graford). 


ERATOCRINUS Kirk 1938 

(*Zeacrinus elegans Hall). Like Zeacriniles but crown 
pear-shaped, cup less depressed, R facets more 
nearly horizontal, BB and RA less elongate, and 
arms longer and more slender (65). Miss. (Kinder- 
hook, Osage). 

*E. elegans (Hall) [59—12, 61—13]. BrBr very 
short, quadrate, anterior arm branches on PBr 2 
(140). U. Burlington: la. 

E. commaticus (S. A. Miller) [61—3]. Anal sac 
club-shaped, reaching to arm tips, nodose plates at 


PLATE 61 

[Figure* are xl unleea otherwise indicated; source references indicated in parentheses immediately after species name.] 

* * *• ZeacHnltea spp. la-f. Z. magnoliaeformis (140). Ant., dorsal, ventral, post., two dorsals. 2a-c. Z. wortheni (140). Post., dorsal, ant. 
fih»uJ! >Cr * ni11 corania l* cai (140). Poet. 4. Daaclocrinua florealii (140). Crown showing distal end of sac. 5-9. Agaaslxocrinus spp. 5a, b. A. 

bo«uj (140). Post., ant. 5. A. globoaua (140). Post. 7a, b. A. conlcua (140). Type and another specimen. 8a, b. A. laevle (140). Post. 
tuST”"**- °* type * 9 * 9 A * ov * 11- Ant « post. 10. Pachylocrlnus aequalia (140). Post, lla-c. Anartlocrinua maavillenaia 

<*0). Poat., ant. 12a, b. DSnotocrinua comp act ua (73), type. Ant., post. 13a, b. Eratocrlnus elegana (140). Ant., post. 14a, b. Aulo- 
mnuu •isaalal (H0> # Lat., post. I5a. b. Alclmocrinua glrtyl (140), type. Post., ant. 
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it; four PBrBr in anterior arm (140). Keokuk: 


Mo. 


E. serratus (Meek and Worthen) [60— 11J. A small 
species;BrBr keeled (84). Burlington: la. 


LINOCRINUS Kirk 193S 

f*L. wachsmulhi). Like Zeacrinites but distinguished 
by average small size, rugosity of plates, gaping 
suture between R and PBr, less firm union of XX 
to form projection on posterior side of cup, and 
recurved form of anal sac; PB^ axillary except in 
anterior ray, which has 3 to 11 PBrBr (65). Miss. 
(Kinderhook-Chester). 

L. compactus (Laudon) [64 —23]. Anterior arm 
has three PBrBr, six or seven bifurcations in each 
ray; plates nodose (74). Gilmore City: la. 

L. penicillus (Meek and Worthen) [64—20]. 
Anterior arm has six PBrBr, typically three bifurca¬ 
tions in each ray (84). Burlington: la. 

L. asper (Meek and Worthen) [64—19]. Distin¬ 
guished by uneven projections of BrBr; three bifur¬ 
cations to ray (84). Burlington: la. 

L. scobina (Meek and Worthen) [64 —24]. Anterior 
arm has 11 PBrBr, all plates strongly keeled (84). 
Burlington: la. 

L. praemorsus (Miller and Gurley) [64 —22]. 
Anterior arm has five PBrBr, three or four bifur¬ 
cations in each ray (91). Keokuk: Ind. 

*L. wachsmuthi Kirk [59—3]. Cup very low, plates 
strongly rugose; five PBrBr in anterior ray (65). 
Chester: Ala. 

L. arboreus (Worthen) [59—5]. Like L. wachs¬ 
mulhi but cup higher, plates less rugose and arms 
Btouter (65, 140). Chester: Ala. 


THOLOCRINUS Kirk 1939 
(*Hydreionocrinus spinesus Wood). Like Linocrinus 
but has mushroom-shaped anal sac that bears 
laterally directed spines, plates smooth, and arms 
biserial or nearly biserial (66). Miss. (Chester). 

• ^\ 8 P* n08 . us (Wood) [59—2]. Arms slender, about 
six bifurcations in ray, PBri of anterior ray not 
axdlary (66, 140). Glen Dean: Ky. 

T. wetherbyi (Wachsmuth and Springer) [59—4]. 
ftons stout, three bifurcations in ray, PBri of anter¬ 
ior ray axillary (140). Glen Dean: Ky. 

ALCIMOCRINUS Kirk 1938 

Pn < n Cn - 7mS Springer). Like Zeacrinites but two 
r«n\ eac ^ ray an< * ana ^ sac club-shaped 

(65). Penn. (Morrow). 

A. girtyi (Springer) [61—15]. Exceptional devel¬ 
opment of endotomous branching, eight or nine 
DUurcations to ray (140). Morrow: Okla. 

NE0ZEACRINUS Wanner 1937 [52—13] 

• peramplus). Crown broadly ovoid; cup very 


low, basal concavity shallow; arms divide isoto- 
tnously on PBri in all rays and each main ramus 
branches eiulotornously, giving a bi-endotomous 

9 lour pinnules to each Br 
(108, 168). Penn., Perm. 

N. praecursor Moore and Plummer [63—21]. 
Sutures between plates of cup not strongly impressed; 
arms relatively slender (108). Penn.: Tex. (Millsap 
Lake). 

N. uddeni (Weller) [62—15, 63—22], Sutures 
between plates strongly impressed; RA touches 
RPIB; arms unknown (108, 174). Perm.: Tex. 
(Cibolo). 

Other genus: Sarocrinus Kirk 1942. 

AMPELOCRINIDAE. Dieyclic; crown umbrella¬ 
like, arms spreading laterally or pendent; cup 
truncate bowl-shaped; IBB five, not visible from side; 
R facets wide, sloping inward, transverse ridge 
prominent; one X in cup; arms uniserial; stem 
pentagonal. Miss., Penn. 

AESIOCRINUS Miller and Gurley 1890 

( *A. magnificus). Cup like that of Dclocrinus but 
lacking basal concavity; arms typically brandling on 
PBr 2 , rami undivided but in some, branching also on 
SBr 2 , or arms atomous; prominent anal sac composed 
of vertical series of plates (91). L. Carb. (Scotland), 
Penn. 

*A. magnificus M and G (56—32, 62—32]. A 
relatively large species; arms long, 10 rami in crown 
(91). Lane: Mo. 

OKLAHOMACRINUS Moore 1939 

(*0 . supinus). Like Aesiocrinus but cup much lower, 
pentagonal in outline; X narrow and elongate; 
PBrBr two in each ray, partly fused; arms pendent 
(103). Penn. (Missouri, Virgil). 

*0. supinus Moore (56—24, 62—19]. Cup rela¬ 
tively large; BB tumid; RR thick (103). Brownville: 
Okla. 

O. loeblichi Moore [56—25]. Cup flatter than 0. 
supinus-, flangelike borders on RR and BrBr (103). 
Francis: Okla. 

Other genus: Ampelocrinus Kirk 1942. 

SCYTALOCRINIDAE [52—17]. Dicyclic; cup 
conical or semi-ovoid, IBB generally plainly visible 
from side; R facets wide, sloping gently outward, 
transverse ridge and ligament-areas distinctly 
marked; three XX in cup; sac cylindrical, weak; 
arms uniserial, in most genera branching isoto- 
mously on PBri, or PBr 2 , making 10 rami, pinnulate. 
Dev.-Perm. 

COREMATOCRINUS Goldring 1923 
(*C. plumosus). Cup steeply conical; PBrBr two in 
each ray, may be completely or partly fused, rami 


PLATE 62 

cross motions of the dorssl cups of Cladoldea and a section, oblique to this axis, of a flexible crinoid ( Cibolocrxnu », 16) 
in *lywe of Delocrinu* (25), ErxBOcrinuB (26), and Apographiocrinu b (28). 




















IIIST0C1UNUS 


10, rounded, one pinnule to each Br; stem pentagonal 
(25). U. Dev. 

*C. plumosus Goldring [58—7). Slender rami bear¬ 
ing long delicate pinnules (25). Portage: N. Y. 

LOGOCRINUS Goldring 1023 

(*L. geniculatus). Differs from Corcmatocrinus in 
having one pinnule to each second Br and round stem 
(25). U. Dev. 

*L. geniculatus Goldring [58—1]. Rami have 
slightly zigzag form (25). Hamilton: N. Y. 

L. infundibuliformis Goldring [58—13]. Rami 
straight (25). Chemung: N. Y. 

SCYTALOCRINUS Wachsmuth and Springer 1879 
(*Scaphiocrinus robustus Hall). Cup truncate cone- 
shaped, IBB low, not strongly upflaring; arms 
branch isotomously on PBr, rami short, stout, round 
and smooth, one pinnule to each Br; stem round 
(162). Dev., Miss. 

S. validus Wachsmuth and Springer [59—11]. 
Rami very stout, SBrBr short (140). Miss.: Ind. 
(Keokuk). 

DECADOCRINUS 

Wachsmuth and Springer 1879 [52—17] 

(*Poteriocrinus ( Scaphiocrinus) scalaris Meek and 
Worthen). Like Scytalocrinus except for strongly 
cuneate shape of SBrBr, relatively larger pinnules, 
and IBB may not be visible from side; some species 
have two PBrBr in each arm ; stem round or pentag¬ 
onal (162). Dev.-Penn. 

D. nereus (Hall) [64—16]. RR partly separated 
from adjoining plates of this circlet; PBrBr two in 
each ray, SBrBr elongate (25). Dev.: N. Y. (Hamil¬ 
ton). 

D. gregarius Williams [60—18]. Like D. nereus but 
much smaller (25). Dev.: N. Y. (Chemung). 

D. spinulifer Laudon [60—12]. Plates of cup 
nodose; rami long, slender, relatively smooth, 
I BrBr two in each ray (75). Dev. : la. (Cedar Valley). 

D. halli (Hall) [59—8]. PBrBr one in each ray, 

oBrBr very uneven (140). Miss.: Ia. (U. Burling¬ 
ton). 

D repertus (Miller and Gurley) [64-26]. Like 

. halli but SBrBr more even (91). Miss.: Ind. 
(Keokuk). 

D. bellus (Miller and Gurley) [64—25]. A robust 
species; resembles D. halli but plates of cup ridged 


16!) 


ana Mfrltr less uneven (0 1 ). Miss.: Ind. (Keokuk). 

D. tumidulus (Miller ami Gurley) [59- —7]. A very 
robust form; arms branching on l’Br_., more rounded 
than in I). halli, pinnules more widely spaced (92). 

Miss.: 1ml. (Keokuk). 


GILMOCRIXl’S Laudon 1933 

(*(i\ iowensis). Arms generally unbranched, but one 
of them may divide on PBr t (74). Miss. (Kinder- 
hook). 

*G. iowensis Laudon [60—3], Anal sac tall, plates 
bordered by prominent slits, a spine or spines at top 
(74). Hampton: Ia. 

HYPSELOCRIXUS Kirk 1940 

(*Poteriocrinus hoveyi Worthen). lake Scytalocrinus 
but cup more steeply conical, rami typically longer 
and more slender, and arm of All commonly undi¬ 
vided; stem round (71). Miss., Penn. 

H. maccabei (Miller and Gurley) [60—9]. Crown 
very slender, small; SBrBr uneven (78). Miss.: Ia. 
(Hampton). 

H. douglassi (Miller and Gurley) [60—8]. Like H . 
maccabei but smaller; SBrBr very elongate (74). 
Miss.: Ia. (Gilmore City). 

*H. hoveyi (Worthen) [60—21]. Rami very long, 
slender (85). Miss.: Ind. (Keokuk). 

H. arcanus (Miller and Gurley) [58—17]. Like //. 
hoveyi but smaller and arms shorter (91). Miss.: 
Ind. (Keokuk). 

H. sansabensis (Moore and Plummer) [60—10]. 
A small species closely resembling //. arcanus (107). 
Penn.: Tex. (Marble Falls). 

H.? macoupinensis (Worthen) [57—19]. Cup like 
that of H. sansabensis but larger; arms unknown 
(84). Penn.: Ill. (Des Moines). 

H.? lasallensis (Worthen) [57—17]. Cup some¬ 
what bowl-shaped, plates moderately angulated; R 
facets wide, arms unknown (85). Penn.: Ill. 
(Missouri). 


HISTOCRINUS Kirk 1940 

(*Poteriocrinus coreyi Worthen). Like //ypsclocrinus 
but two PBrBr in each ray except anterior, which 
lacks division (71). Miss. (Osage). 

*H. coreyi (Worthen) [60—22] (85). Keokuk: 

Ind. 


PLATE 63 



l« .... •*»«—**• uiuur cbi type. roBt., uursm, * — . « „ i 

Ath,ocrtnu * »PP 12a— d. A. clypeiformia (108). type. Pont., dorsal, ventral, ant. I3a-d. A. placldua (108), type. Poet , 

.. * nt - 18. Laaanocrlnus epp. 14a-c. L. dalleyl (108), type. Dorsal, ventral, post. 15a, b. L. cornutua (108). type. " ' 

PUX ° er,BU " pr, ® ,,leni (103). type. Poet., dorsal. 17a-c. Zeaerlnilea? aellardal (108). type. Post., dorsal, ventral. 8-2 • 

‘f- »•”• no*). «n». r»«.. 4—<■ ->• -• <•«•>•*«*• p “* ■ '. 20 ‘T\oZ[ 


An* _ ~ * v "' uaa «ni UU5), type. Jt' ost., dorsal. 19a, D. r. ogwn. - ---. moh) 

lyD *' dorBal » crown, ventral. 21, 22. Neozeacrinus spp. 21a, b. N. praeeureor (108), types. Dorsal, post. 22a, b. 

poet. 23a, b. Ptraaocrlnus acottl (108), types. Dorsal, post. 
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PHACELOCRINUS Kirk 1940 

(*Poteriocrinus xvetherbyi Miller). Like Histocrinus 
but two PBrBr in anterior ray, or all PBrBr partly 
fused, sutures between RR and PBrBr gaping; stem 
pentagonal (71). Miss. (Meramec, Chester). 

P. dactyliformis (Hall). [60—7). BrBr strongly 
cuneate, some rami may show an isotomous division 
(37). St. Louis: Mo. 

P. vanhornei (Worthen) [60—5]. Crown slender; 
anal sac tall, cylindrical (85). St. Louis: Ill. 

P. decabrachiatus (Hall) [60—6]. PBrBr fused, 
rami shorter than in P. vanhornei (37). Chester: 

m. 

P. internodius (Hall) [60—161. A small species; 
PBrBr elongate (37). Chester: Ill. 

AULOCRINUS Wachsmuth and Springer 1897 

(•A. agassizi). Cup truncate cone-shaped, base 
depressed, IBB not visible from side; arms like those 
of Decadocrinus, PBrBr one in each ray; anal sac 
bears a prominent lateral spout (140). Miss. 

*A. agassizi W and S [61 —14]. Plates of cup 
ridged; BrBr of rami uneven (140). Keokuk: Ind. 

Other genus: Morrowcrinus Moore and Plummer 
1938 (107). 

ERISOCRINIDAE. Dicyclic; crown subcylindri- 
cal; cup low, truncate conical or bowl-shaped, typi¬ 
cally marked by a basal concavity; IBB not visible 
from side; R facets wide, as in Zeacrinitidae but 
nearly horizontal; XX in cup, three to none but 
typically one; arms unbranched or divided isoto- 
mously once, on PBri, uniserial or biserial; stem 
round, Miss.-Trias. 

PENTARAMICRINUS 
Sutton and Winkler 1940 
(*Cromyocrinu8 gracilis Wetherby). Cup low bowl- 
ehaped, circular in outline, surface smooth, base 
concave; three XX in cup; arms undivided, long, 
uniserial, BrBr short, quadrate (153). Miss. (Ches¬ 
ter). 

, *P. gracilis (Wetherby) [64—30] (153). Chester: 
Ky., Ill. (Golconda). 


PlIANOi 'RINUS Kirk 1937 

(*Zeacrinus formosus Wortlien). Like Pentaramicri- 
nus but arms dividing isotomouslv on PBr t (64, 153). 
Miss. (Chester). 

*P. formosus (Wortlien) [65—32]. Sides of cup 
slightly constricted toward top; sutures moderately 
impressed (64). Glen Dean: Ky. 

P. nitidus (Miller and Gurley) [64—35]. Crown 
much shorter than that of P. formosus; BrBr some¬ 
what cuneate (153). Chester: Ill. 

GRAPHIOCIIINUS Koninek and LeHon 1854 
( *G. encrinoidcs ). Like Phanocrinus but only one X 
in cup, resting on truncate tip of PB (128). Miss.- 
Perm. 

G. kingi Moore and Plummer [65—18]. BrBr 
slightly cuneate, width twice length; surface granu- 
lose (108). Penn.: Tex. (Mineral Wells). 


DELOCRINUS Miller and Gurley 1890 [62—25] 


(*Poteriocrinus hemisphericus Shumard). Like Gra- 
phiocrinus but BrBr above SBr arranged biserially; 
basal concavity of cup steep-sided and deep (108). 
Miss.? (Chester )-Perm. 

D. matheri Moore and Plummer [65—11]. A small 
species; cup very low; surface ornamented by fine 
irregular ridges (107). Penn.: Okla. (Brentwood). 

D. granulosus Moore and Plummer [65—13]. 
Surface granulose and marked by low rounded tuber¬ 
cles (108). Penn.: Okla. (Wewoka), Tex. (Mineral 


Veils). 

D. somersi (Whitfield) [65—15]. Like D. granulo- 
•,us but smaller and granules coarser (186). Penn.: 
)hio. (Pottsville). 

D. bispinosus Moore and Plummer [65—8]. bur- 
ace smooth except for tubercles at upper corners of 
EtR (108). Penn.: Tex. (Mineral Wells). 

D benthobatus Moore and Plummer [65 29], 

>own constricted above PBrBr, rami thickest at 
nidheight (108). Penn.: Tex. (Mineral Wells). 

D pictus Moore and Plummer [65 12). Surface 

ornamented by closely spaced large granules (108). 
Penn. : Tex. (Graford). 

n nanulosus Moore and Plummer (65—26). Like 


PLATE 64 

(Figures are xl unless otherwise indicated; source references indicated in parentheses immediately aft ** 
i. j #od of sac. 2-5. Perlrneatocrinua spp. d. r. 

. ocUdiocrlnua aeanthophorua (84), type. Ant. showing anal opening, dorsa . P numllis (107), type. Post., dorsal. 

I.T’d " ( !? 8) ’ typ *- PoBt - dor8al - 3 »-c. p - formosus (108). type. Post., doratl. ven ‘ Post , dorsal. 7a, b. S. dlsculus 

(108) (*2). type. Dorsal, post. 6 . 7. Scl.diocrlnus spp. 6 a. b. 3. hi L . udono<rl nus spp. 9a. b. L. c.tillus ( 108). 

type Dorsal, post. 8 a-e. Schlatocrinua torquatue (108). type. Dorsal, ant., posij. • n ._ c . P . , en erto (107). type Post.. 

VP6. Post., dorsal. 10a, b. L. aubsinuatus (108), type. Post., dorsal. H. Pe e . G m mgo n | (104), type. Post., ventral. 

lj? b ' J? 1 * 12 *’ b ; P - 008). type. Post., dorsal. 13-15. ' "^Poat dorsal, ventral, ant. 16a. b. Decadocrinus 

(104) 02). type. Poat., dorsal. 15a-d. G. stevensl (104) 02). VP • dorsal, ventral. J8a. b. U. pentanodus 

‘ at 11 ,8 ‘ Dtharoerlnus spp. 17.-C. U. qu.nquacutua (l°3K y^ ^ ^ L penleillus (H4), type. Post. 

2 i * n t tyPC ‘ Poat « dorsal. 19, 20. LKnocrlnus spp. 19. L. aaper (84), typ - • AemorBUB (91), type. Ant. 23. L. compidus 

• Pacb ylocrinua laeonoaua (91), type. Dorsal, ant., post. 22-24. Linocrinua «PP ' * bcMus ( 91 ), type. Post. 26a. b. D. repertua 

(on ^ nl * 24 “ L# • coblnB t 84 )* type. Lat. view of crown. 25, 26. Decadocrin * ' of BftC . post 28a-«. Eupaehycrlmia spar- 

Ustoa a*V P °* t 27m ’ h ' Sch,atocrln “» P^rum (108). type. Ant. showing ! P r ® J crown ; armB . 30. Pentaramlcrlnus gracllla (04). 

Ant., post., dorsal. 29m, b. Sellar dale rin us marraae (108), type- , ftn f P rf UA ri08) tvDe. Ant. 33, 34. Eupachycrlnua 

b. Parulocrlnua pustuloaua (108), type. Post., dorsal. 32. Sch.-tocrlnus confertus ( H, . yP*- p h , nocr ,nua nitidu. 

s^^vr uordee,mbrtthu,,, (m) - type p “‘-^ ant - p. ( .o 8 ). t yP e. 

pS Post.| ant. 36, 37. Parulocrinua spp. 36. P. eompaclua (108). Post., 

dorsal. 
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D. pictus but granules sparse (108). Penn.: Tex. 
(Graford). 

D. graphicus Moore and Plummer [65—10]. Like 
D. pictus but granules finer (108). Penn.: Tex. 
(Graford). 

D. verus Moore and Plummer 165— 0]. Surface 
smooth, cup moderately high (10S). Penn. (Miss¬ 
ouri): Kan. (Winterset), Tex. (Palo Pinto). 

D. missouriensis Miller and Gurley [62—24, 
65—14). Like D. verus but differs in shape of cup 
(108). Penn. Mo. (Missouri). 

D. subhemisphericus Moore and Plummer [62— 
30, 65—71. Like D. verus but larger and differs in 
shape of cup (108). Penn.: Mo. (Lane). 

D. vulgatus Moore and Plummer [65—19]. Almost 
indistinguishable from D. verus (108). Penn.: Okla. 
(Brownville), Tex. (Harpersville). 

D. abruptus Moore and Plummer [62—33, 65— 
17]. Cup high, steep-sided, surface smooth (108). 
Perm.: Kan. (Beattie), Tex. (Moran). 

D. quadratus Moore and Plummer [65 — 9]. Basal 
concavity broad, outline of cup quadrate in side 
view (108). Perm.: Tex. (Cibolo). 

ENDELOCRINUS Moore and Plummer 1940 
(*Eupachycrinus fayettensis Worthen). Like Delocri- 
nus but uniformly smaller, basal concavity shallower, 
depressions along sutures and small pits at angles 
between plates; BrBr uniserial in lower half of rami, 
biserial in upper half (108). Penn., Perm. 

*E. fayettensis (Worthen) [62—20, 65—4]. Plates 
moderately convex; PBrBr elongate, not spinose 
(108). Penn.: Ill. (Missouri). 

E. allegheniensis (Burke) [65—5). Plates strongly 
convex; PBrBr produced in long spine (18). Penn. 
(Conemaugh): Pa., W. Va. 

E. parvus Moore and Plummer [65—1). Resembles 

E. allegheniensis but much smaller (108). Penn.: 
Tex. (Mineral Wells). 

E. grafordensis Moore and Plummer [65—3]. Pits 
at angles between plates but sutures only slightly 
impressed; PBrBr not spinose (108). Penn.: Kan. 
and Okla. (Stanton), Tex. (Graford). 

E. bifidus Moore and Plummer [65—2]. A very 
email species; RR marked by pairs of low knobs 
(108). Penn.: Tex. (Graford). 


E. texanus (Weller) [65 -10]. Largest described 
species; basal concavity broad (108, 174). Perm.: 
Tex. (Cibolo). 


PARADE LOCK IN PS 


Moore and Plummer 



(*P. aeguahilis). Like Delocrinus but lacks X in cup 
(107). Penn. (Morrow-Virgil). 

P. dubius (Mather) [62—31, 65—21]. Basal con¬ 
cavity very deep; BB transversely concave (107). 
Brentwood: Ark., Okla. 

*P. aequabilis M and P [62—3,65—20]. Cup small, 
very low; surface ornamented by fine ridges (107). 

Brentwood: Ark. 

P. planus (White) [65—24]. Like Delocrinus 
missouriensis but lacks X in cup (178). Virgil: Kan. 

P. brachiatus Moore and Plummer [62—34, 65— 
25]. Crown very tall, slender; cup of medium height; 
surface smooth (108). Millsap Lake: 1 ex. 

P. obovatus Moore and Plummer [65 22]. Cup 

distinctly pentagonal in outline, concavity moder¬ 
ately deep (108). Graford: Tex. 

P. protensus Moore and Plummer [65—23]. Like 
P. obovatus but sutures impressed (108). Graford: 
Tex. 


ERISOCRINUS 

Meek and Worthen 1865 [62—26] 

(*E. typus). Cup truncate conical, base fiat, pentag¬ 
onal in dorsal or ventral view; no X in cup (82, 84). 

Penn., Perm. . 

*E. typus M and W [62—27, 65-28], Slope of 

sides of cup about 60° from basal plane (82). Penn.: 

Ill. (Missouri). 

E elevatus Moore and Plummer [65—2/ ]. Slope of 
sides of cup about 75° from basal plane (108). Palo 

Other genera: Diphuicrinus Moore and Plummer 
i non /1A7\ on/'!*?T) ?/.Q St.rimnle 1939 (145). 


SPANIOCRIXIDAE. Dicyclic; cup conical; IBB 
five to three, visible from side; R facets wide having 
transverse ridge and ligament pits, plane subhomon- 
tab X in line with RR or absent from cup; anal sac 
unknown; arms undivided or branching isotomously 

on PBri. ?Miss., Perm. 


PLATE 65 

[Figure, .re ,1 unic oth.rwi.e indicted; .ouree reference, indicted in p.rentl.e.e. irnmedi.^iv.'t.r.p.c.c.n.n.e 1 
** «-—« .„p. E . ,„™ ty pe. DorC. ventr.i. po.t. «■ 

subhemiepherlctiB (91, 108). 
, type. Left post., dorsal. 

dorsal, ant. 12. D. 
type. Post., dorsal, 
type. Post., dorsal, 
tral. 20—25. Para- 


(108). type. Dorsal, ventral, post. 2— B. ^^ a 

(rmfordcnsla (108). type. Post., ant. 4 a, b. E. fayettensis (108). type. J.eft-obhque (x: . • • D 8(jb} 

tSL*5"?’ H* ntr ? 1, POBt 6 ” 9, De,ocr,nus «PP 6a “ c - D - veru " (108) Anr doTsal 9*’ b! D. quadratus (108). type. 

^* 1 '' dor8a1, ventral - “"t. 8 a. b. D. blspinosus (108). type. Ant., d • matheri (107). type. Post.. 

10.. b. Endelocrinua texanus (108). type. Dorsal, post. 11-17. Delocrinus spp. 1 • ^ b D miBeour|en8ls ({M) , 

IB n 108) ' tyP *' P ° Bt ,3fc-d ' « ranuloBU “ (108) - typea - Dor ** 1, P ° 9t • ’ ' dor8a ) 17a. b. D. abruptus (108). 

D. tomeril MHA) n—ai ic. n tvoe. Post., ciorsa • , . _ 


• grapmeus puo;, ;-’ n08) tyP e. Post., dorsal, ventral. 

tnt., dorsal, post. 19a—c. Delocrinus dubius (107) type Ant., dorsal, ventral. 22a-c. P. 

. type. Ant., post., dorsal, ventral. 21 a-c. P. dub « . '07) type. A # (178)< type. Side. 

-al. 23a-c. P. protensus (108). type. Dor.. . ventral post. e. elevatus (108). 


■omerai type* Dorsal. 16a, b. D. graphicus (108). type 

Gr *PWocrinua king! (108). type Ant 
delocrinua t pp. 20a-d. P. aequablUs (107), t; 

. T V“ B type* Dorsal, post., ventral. r- x- -- • rw • 97 2 « Frisocrinus spp- zvs, d. --- - • 

P * br “ htotUB (108)< type ‘ Lat 26> Delocrinus papulosus ( 108 ). type. . ’ . t PoBt , 30. 31. Ethelocrlnua spp. 

■JT'k Mt Ma ’ b - E typua (,08) ' type Dor8al - P ° 9t 29 - Delocrl " U ® ' Po^t do s , ventral. 32a. b. Ph.nocrinus formosu. 

*«>. b. E. aphaerails (91), type. Post., dorsal. 31a-e. E. texasenels (108). type. Post., dorsal, ventra.. 

type. Poat.. dorsal. 33a, b. Ethelocrlnua maglster (91). type. Post., dorsal. 
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PVCNOSACCUS 
HA present X alone, followed by 
perisome, PBrBr 1-4 



HORMOCRIXUS 

RA absent IBr followed by others 
abreast or by perisome 


LECANOCRINIDAE—Crow r n rotund 
IBB extending beyond stem Rays in 
contact except at anal side 


IW. 



m 





LECANOCRINUS RA present 




MESPILOCRINUS 
RA absent, X reaching only slightly 
below summit of RR, arms turned 
toward light. 




0 






CIBOLOCRINUS 

RA absent, X reaching considerably 
below summit of RR, arms not turned 
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HOM.ALOCRINIDAE—Crown .short IBB extending 
beyond stem Rays partly or wholly separated above RR 


□ 




4 otr 

ANISOCRINUS 
RA present IBr 1 in each intern 



ASAPHOCRINUS 

RA present X followed by others 
passing into tube. PBrBr 2 


NIPTEROCRINUS 

RA absent Interrays 
filled with perisome, X absent 


ICHTH\OCRINIDAE—IBB horizontal, covered by 
stem; crown elongate or rotund; rays widening up 
ward from RR, in close contact 




CLIDOCHIRUS ^ 

Rays in contact except at anal side 
RA directly or obliquely below RPR 

X resting on truncate PB, IBB unstable, 
extending beyond stem in some. 



SYNAPTOCRINUS 

Rays in contact all around 
RA absent, PB elongate 



ICHTHYOCRINUS 

Rays in contact all around 
RA directly below RPR 



METICHTHYOCRINUS 
Rays in contact all around 
RA absent, PB not differentiated 



LECANOCRINUS 



FORBESIOCRINUS 


R^ 

15 8 


4 


ICHTHYOCRINUS 




AGASSIZOCRINUS 
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STUARTWELLERCRINUS 

Moore and Plummer 1038 

{'Cibolocrinus turbinatus Weller). Cup conical; 
three IBB; R facets wide, moderately long, bearing 
large muscle- and ligament-areas; RA and RX 
absent, X in line with RR or only indenting inner 
margin of facets of post. RR; arms unknown; stem 
round (108). Perm. 

S. symmetricus (Weller) [60—19) (108). Cibolo: 
Tex. 

Other genus: fMissouricrinus S. A. Miller 1891 

( 88 ). 


CROMYOCRINID AE. Dicyclic; cup globose; IBB 
five, visible from side; R facets wide and long, hori¬ 
zontal, bearing transverse ridge and muscle- and 
ligament-areas; two or three XX in cup. Miss.- 

Perm. 


ULOCRINUS Miller and Gurley 1890 

i*U. buttsi). IBB flaring upward distinctly; RA 
and X in cup; arms branching isotomously on 
PBr t in all rays, biserial; stem round (91). Penn., 
Perm. 

*U. buttsi M and G [56—27]. Cup elongate bowl¬ 
shaped; RA not touching RPB, supporting X (91). 
Penn.: Mo. (Missouri). 

U. sangamonensis (Meek and Worthen) [56—28]. 
Cup relatively wider than U. buttsi ; RA quadrate, 
touching RPB, X large (82). Penn.: Ill. (Missouri). 

U. kansasensis Miller and Gurley [56—26]. Cup 
wider than high; RA large, X very small; surface 
granulose (91). Penn.: Mo. (Missouri). 

Other genus: Cromyocrinus Trautschold 1867. 


EUPACHYCRINIDAE. Dicyclic; crown ovoid, 
cup globose, base flat or concave; IBB five, not 
visible from side; R facets as in Cromyocrinidae; 
two or three XX in cup; arms biserial, branching 
on PBr, and in some genera dividing on a SBr; stem 
round. Miss., Penn. 


EUPACHYCRINUS Meek and Worthen 1865 

( Graphiocnnus quatuordecimbrachialis Lyon). Base 

of cup deeply concave; IBB small, flaring downward; 

✓rf, 6 ® XX in CU PI rami 12 or more (64). Miss. 
(Chester). 

14-brachialis (Lyon) [64—33]. Rami three tc 

^ch ray except anterior, which has two (64) 
Chester: Ky., HI. 

nn Worthen [64—34]. Angular nodes or 

RR, RA and PBrBr (153). Chester: Ill. 


E. spartarius S. A. Miller [61—28]. Like K. 14- 
brachialis but plates less tumid (64, 153). Chester: 
Ky. 

ETIIELOCRINUS Kirk 1937 

( *Eupachycrin)is magister Miller and Gurley). Like 
Eupachycrinus but only two XX in cup; rami 16 to 
18 (64). Penn. 

E. oklahomensis Moore and Plummer. Prominent 
tubercles on plates (107). Brentwood: Ark., Okla. 

E. texasensis Moore and Plummer [65- 31]. Cup 
like E. oklahomensis but larger and wider (108). 

Marble Falls: Tex. 

*E. magister (M and G) [65—33]. Cup broad, 
low; surface marked by coarse irregular ridges and 
nodes (91). Lane: Mo. 

E. sphaeralis (Miller and Gurley) [65—30]. Like 
E. magister but more globose (91). Lane: Mo., Okla. 


PARULOCRINUS Moore and Plummer 1940 

(*Ulocrinus blairi Miller and Gurley)* Like Ethclo- 
crinus but IBB horizontal, basal concavity very 
shallow or lacking; arms branch isotomously on 
PBri making total of 10 rami (108). Penn. 

*P. blairi (M and G) [64—37]. Cup large, base 
flat; surface smooth (108). Missouri: Mo. 

P. compactus Moore and Plurnmer [64—36]. Su¬ 
tures impressed, plates finely granulose (108). 
Penn.: Kan. (Winterset, Iola), Okla. (Ochelata), 

T( p. pustulosus Moore and Plummer [64—31]. Bor¬ 
ders of plates marked by a row of low tubercles (108). 

Mineral Wells: Tex. 


ELLARDSICRINUS Moore and Plummer 1940 

S. marrsae). Like Parulocrinus but arms branch- 
r three times, making eight rami to the ray at 
mmit of crown (108). Penn. (Djs Momcs). 

*S. marrsae M and P [64-29] (108). M.llsap 

iko * Tex. 

Other genera: ? Ageneracrinus Sutton and Winkler 


AGASSIZOCRINIDAE. Dicyclic; crown ovoid, 
cup bowl-shaped; IBB five or fused to a single thick 
plate, visible from side; It facets wide but short; one 
to four XX in cup; arms unisonal, branching isoto¬ 
mously once; stem typically absent in adult stages. 

Miss., Penn., ?Perm. 


AGASSIZOCRINUS Owen and Shumard 1852 

(*A. conicus). IBB fused, stemless in adult stage; 
three or four XX in cup; arms branch on I Bn (14U). 

Miss. (Chester). 
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bk«v'*Tti °L crinoida belonging to the families HOMALo< 

. * r r •tippled, RA dark croas-ruled, AzAz oblique-ruled), 
frorn'e * nC * (16) ahowin* progri 
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.OCRINIDAE, EECANOCR.NJDAE.nd .CHTHV0™®““ 


ive construction of lowest ci 



i 



-'i NFKOCRINIDAE—Like* Ichthyocrinidae 
Uui l ays partly separated above FiR by IBrBr 


'-cu: 







:ccc° 


EruvorHiM's £7'^ 

A rn.oN dichotomous. ^ J lj 
generally in contact above IBrBr 
X followed by single series. IBrBr 
feu. PBrBr:). raysinterlocking 




W'&i 

PHIOPTVT'Q J 


ixa 

SYNEROCRINUS 

Arms dichotomous, generally in 
contact above IBrBr X followed by double 
series. IBrBr intermediate in numbers, 
PBrBr 2, rays not interlocking 


AMPHICRIN t'S 

Arms dichotomous, generally in contact 
above IBrBr X followed by single senes, 
IBrBr numerous. PBrBr 2, rays interlocking 




WACHSMUTHI- 

CRINUS 

Arms heterotomous 
X absent. PB not differentiated 









C5 


OACTYLOCRINUS 

Arms heterotomous 

X followed by anals in more than one series 


& £ 

TALANTEROCRINUS^- 

Arms heterotomous 
X followed by single series 


& 










SAGENOCRIXITIDAE-IBB recumbent, taking 
little part in calyx wall: crown typically elongate; 
rays partly or wholly separated above RR 


H® 




m f'.V’H 

mm 


firm 




#z» 


parichthyocrinus#7J| i 

RA absent or only in t 

upper oblique position 
Arms dichotomous 

IBrBr few, arms abutting above, PBrBr 3 


TAXOCRINUS ^ JJp 

RA absent or only in upper oblique position 
Arms dichotomous 
IBrBr commonly numerous, PBrBr 3 

TAXOCRINIDAE—Calyx weak, anal series tubelike 
not suturally incorporated in calyx. Crown elongate 










0 




'it s 




J PROTAXOCRINUS 
RA in lower positions 
RA in form of R. directly below RPR 



*EU 



GNORIMOCRINUS 

RA in lower positions 
RA rhombic, obliquely below RPR 


ONYCHOCRINUS 

RA absent or only in ^PLlJP 

upper oblique position Arms heterotomous 
10 main arm trunks, PBrBr 3 to 6 


EUTAXOCRINUS Cf? 

RA absent or only in upper 

oblique position Arms dichotomo 
IBrBr variable, PBrBr 2 _. 






PARICHTUYOORINUS 
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A. gibbosus Hall [61—5]. Distinguished by shape 
of cup; IB circlet one-third or less height of cup 
(140). Chester: Ill. 

A. globosus Worthen [61—6]. Cup globose, IBB 
not solidly fused (140). Gasper: Ky. 

A. laevis (Roemer) [61—8]. Cup elongate ovoid; 
IBB one-third or more of height of cup (140). 
Chester: Ky. 

*A. conicus O and S [61—7]. Cup unusually elon¬ 
gate conical; IBB one-half of height of cup (140). 
Chester: Ill. 

A. ovalis Miller and Gurley [61—9). Like A. glo- 
bosus but IB circlet solidly fused (140). Okaw: Ill. 

PARAGASSIZOCRINUS 

Moore and Plummer 1940 

(*Agassizocrinus tarri Strimple). Like Agassizo- 
crinus but only X in cup; arms branch on PBr 2 (108). 

Penn. 

*P. tarri (Strimple) [56—31] (108, 144). Penn.: 
Kan., Okla. (Stanton), Tex. (Graford). 


GNORIMOCRINl'S 

Waehsmuth and Springer 1879 [67 —12] 

(* Taxorr in us cx/ninsus Angelin). Like Protaxo- 
crinus but HA rhombic, obliquely below RPR (131). 
Sil. (Niagaran). 

G. cirrifer Springer [54 12] (Oil). Beech River: 

Tcnn. 

EUTAXOCRINUS Springer 1906 (67—1-4] 

(*Taxocrinus affinis Muller). Like Protaxocrinus but 
RA in upper oblique position below RPR or absent; 
IBrRr variable (131). Sil.-Miss. 

E. whiteavesi Springer [68 — 16]. Crown elongate, 
borders of BrBr raised; IBrBr absent; SBrBr typi¬ 
cally three (131). Dev.: Canada (Hamilton). 

E. ithacensis (Williams) (69 —4], Like E. white¬ 
avesi but borders of BrBr not raised (131). Dev.: 
N. Y. (Portage). 

E. fletcheri (Worthen) [68—10]. Crown short; 
SBrBr two or three, rami tapering rapidlv (131). 
Miss.: Ia. (Hampton). 


ANARTIOCRINUS Kirk 1940 

(*A. lyoni). Like Agassizocrinus but IBB not fused, 
thin; stem present in adult; posterior rami of RAR 
and LAR enlarged (67). Miss. (Chester). 

A. maxvillensis (Whitfield) [61—11] (67). Glen 
Dean: Ky. 

Subclass Flexibilia 

Dicyclic crinoids having lower BrBr incorporated 
in the dorsal cup, but not rigidly; IBB three, un¬ 
equal; tegmen flexible, bearing exposed food grooves 
and mouth; arms uniserial, nonpinnulate; stem 
round. Ord.-Perm. 

Order Taxocrinoidea. Flexible crinoids having an 
elongate crown and a weak calyx; X not joined by 
close suture to PB and PBrBr; XX formed into a 
tube that fs separated by perisome from adjacent 
rays. Ord.-Penn. 

TAXOCRINIDAE. Characters of the order. 

PROTAXOCRINUS Springer 1906 [67—11] 

(*Taxocrinus ovalis Angelin). RA directly below 
KPR; IBB project beyond stem; PBrBr two, arms 
branch isotomously (131). Ord.-Dev. 

P- elegans (Billings) [68—14]. IBB large and 
erect; BrBr angular, SBrBr five (131). Ord.. 
Canada (Trenton). 

P. laevis (Billings) [69—7]. Like P. elegans but 
BrBr evenly rounded; SBrBr typically three or four 
(131). Ord.: Canada (Trenton). 

P. robustus Springer [54—13]. IBB only slightly 
exposed beyond stem; arms massive, SBrBr three 
(131). Sil.: Tenn. (Beech River). 


TAXOCRINUS Phillips 1843 [67—10] 
*Cyathocrinus? macrodactyl us). Like Protaxocrinus 
,ut RA obliquely below RPR or absent; PBrBr 
hree and IBrBr commonly numerous (131). Dev., 
/t iss* 

T telleri Springer [68—5]. Crown elongate, calyx 
tar row, base small; SBrBr five; IBrBr few, areas 
tarrow (131). Dev.: Wis. (Hamilton). 

T. intermedius Waehsmuth and Springer [69—11- 
>own short, spreading, calyx evenly rounded, 
arge; SBrBr three; IBrBr well developed (131). 
Aiss.: Ia. (Hampton). 

T. ornatus Springer [69—9]. Crown elongate, 
;alyx spreading; IBr areas wide, filled with perisome; 
irms marked by wrinkles (131). Miss.: Ia. (Burling- 

°t' giddingsei (Hall) [69—13]. A small species; 
;rown spreading, short; SBrBr three; IBr areas not 
touching BB (131). Miss.: Mo. (Keokuk) 

T colletti White [69—5]. Crown elongate, arms 
regularly tapering; SBrBr three or fouiq stem en¬ 
largement suddenly contracting (131). Miss.. Ind. 

(K T°whUfieldi (Hall) [69—6]. Like T. giddingsei but 
SBrBr two; IBrBr strong, in some specimens 
touching BB (131). Miss. (Chester): Ky., Ill. 

T. huntsvillae Springer [69—16]. Like T. gid¬ 
dingsei but smaller and IBr areas touching BB (131). 

. A In (r’hnufpr ^ 


PARICHTHYOCRINUS Springer 1902 [67 9] 

(• Jchthyocrinus nobilis Waehsmuth and Springer). 
Like Taxocrinus but IBrBr few (131). Miss. (Osage). 
*P. nobilis (W and S) [69—8]. Rays not promi- 
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. , , ... ovnEROCRINIDAE, SAGENOCRINITIDAE. and TAXOCRINIDAE (RR 

***** o( flexible crinoid. belonging to the fam.l.c SV NEROCRIMU* 

IBrBr .tippled. RA dark croea-ruled. AxAx obhque-ruled). 











DACTYLOCRINUS 


nent, arms broad and flat; crown higher than wide 
(131). Burlington: la. 

P. meeki (Hall) 169—12]. Rays prominent, arms 
rounded; crown wider than high (131). Keokuk: 

Ill., Ia. 

ONYCHOCRINUS 
Lyon and Casseday I860 167—131 

(*0. exsculptus). Like Taxocrinus but arms heteroto- 
mous, having 10 main trunks; PBrBr three to six 
(131). Miss., Penn. 

0. asteriaeformis (Hall) [69—10]. IBrBr numer¬ 
ous; ramules on one side only, outside of dichotom; 
PBrBr three (131). Miss.: Ia. (Burlington). 

0. ulrichi Miller and Gurley [69—15]. Like 0. 
asteriaeformis but ramules on both sides, PBrBr 
four, and rami longer; anal tube large (131). Miss.: 
Ind. (Keokuk). 

*0. exsculptus L and C (69—19]. Like O. ulrichi 
but rami slender and gradually tapering; ramules 
delicate, clusters numerous (131). Miss. (Keokuk): 
Ind., Ill., Ia. 

0. pulaskiensis Miller and Gurley [69—3]. IBrBr 
few; ramules bilateral, alternating, rami strong, 
ramules not in clusters, PBrBr three (131). Miss. 
(Chester): Ky., Ala., Ill. 

Order Sagenocrinoidea. Flexible crinoids having 
a strong calyx, X partly joined by close suture to 
PB and PBrBr, XX not formed into a tube, or XX 
absent. Sil.-Perm. 

SAGENOCRINITIDAE. Crown elongate; IBB 
subhorizontal, may be covered by stem impression; 
rays partly or wholly separated above RR by broad 
areas of IBrBr. Sil.-Miss. 

SAGENOCRINITES 
T. Austin and T. Austin, Jr. 1842 [67 7] 

(* Actinocrinites? expansus Phillips). RA low, touch¬ 
ing RPB; PBrBr two (131). Sil. (Niagaran). 

S. clarki Springer [54—10]. Large ovoid crown 
(131). Beech River: Tenn. 

S. americanus Springer [54 —11]- Cup conical, 
much smaller than S. clarki (131). Waldron: Ind. 

FORBESIOCRINUS 
Koninck and LeHon 1854 [66—14, 67 8] 

(V. nobilw). RA high, not touching RPB; PBrBr 
typically three (131). Miss.: (Kinderhook, Osage). 

F. communis Hall [68—19]. A small species having 
strongly differentiated rays (131). Cuyahoga: Ohio. 
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F. burlingtonensis Springer |68 -20]. Crown elon¬ 
gate, cup rounded; plates somewhat nodose (131). 

Burlington: la. 

F. pyriformis Miller and Gurley [68—13]. A large 
species distinguished by its pear-shaped outline 
(131). Keokuk: Ky., Tenn. 

F. saffordi Hall [68—21]. Broad crown having 
depressed interradial areas (131). Keokuk: Tenn. 

F. multibrachiatus Lyon and Casseday [68—4]. 
Crown evenly rounded; plates less convex than those 
of F. pyriformis (131). Keokuk: Ind. 

SYNEROCRINIDAE. Crown elongate, rotuno; 
IBB horizontal, covered by stem; rays widening 
upward from RIt, partly separated by IBrBr, 
branches isotomous or het.erotomous. Dev.-Perm. 


EURYOCRINUS Phillips 1836 [67—1] 

(*E. concavus). Arms branch isotomously, rays inter¬ 
locking above IBrBr, which are few, PBrBr three; 
X in line with RR followed by a single scries (131). 

Dev Miss. 

E. barrisi Springer [68—22]. Calyx elongate; BrBr 
marked by median elevation; IBB covered by stem, 
but large; BB visible as triangles (131). Dev. 

(Hamilton): Mich., Ia. , 

E. tennesseensis Springer [68 23). Calyx spread¬ 

ing broadly; BrBr'gently convex; IBB very small; 
BB barely visible or covered by stem (131). Miss. 
(Osage): Ind. (New Providence), Ky., Tenn. 

AMPHICRINUS Springer 1906 [67—2] 

(M. scoticus). Like Euryocrinus but IBrBr numerous 

and PBrBr two (131). Miss., Penn. 

A carbonarius Springer [79-32]. A relatively 
large species; calyx broad (76, 131). Penn.: Kan. 
(Marmaton), Okla. (Oologah). 

SYNEROCRINUS Jaekel 1898 [67—3] 
(*Forbesiocrinu$ incurvus Trautschold). Arms branch 
isotomously, generally in contact but not inter¬ 
locking above IBrBr, which are intermediate in num¬ 
bers; X followed by double row of plates; I BrBr two 
n08 131). Penn. (Des Moines). 

( S. formosus Moore and Plummer [56—20]. Calyx 

ovoid (108). Millsap Lake: Tex. 

DACTYLOCRINUS Quenstcdt 1876 [67—5) 
CDimerocriniles oligoptilus Pacht). Arms branch 
heterotomously bi-endotomously; * followed by 
plates in more than one series (131). M. Dev., Miss. 
(Kinderhook). 
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all figure* after Springer (131).) 

(Figures are r.l un1e« ot - hocHnum or natus. Lat. 3a. b. Ichthyocrinbe laevis. Dons), right ant. 

Dactylocrlnus eoncarus, types. Ant., dorsal, poat.. po« • 6m> b . Me tlchthy©cHnus burlingtonensis. Dorsal, lat. 7 . yn * P ’ 

forbesiocrinu* mulUbrachlatus. Poet. 5. TMoertnu* £ n of ‘ typ c. 9. Metiehtbyocrinua darkenala. I-at. ,0 ’ 

crlaoa nnntlua. Poet. 8. Wachamulhlerlnu. aplnuloaua. Keel Meapltocrlnu. blalrl. Dorsal, poet. 13. Forbe.loerinu. pyriform le. type, 
flatcherl. Poat. H. Ichthyocrinua eorbla. Right poet. t2». ■ U , MB> typ *. Poe t. 16. Eutaxocrlnua whlleaveal. type^ I7-. Ib. I - 

Ant. 14. Protaxocrfmia elegana. type. Ant. 16. Lee, " ot J n " konln .y (x2 ). Poet., doreal. 19-21. Forbeaiocrimia spp. 19. f. ^eommunla. 
•kr-Hau. deronlcua, type Poet., ant. 18a. b. if 2». 23. Euryocrinu. epp 22. E. barrial. R. B ht ant 23a. b. E. 

type. Poat. 20. P. burllngtonenrfa. Ant. 21. P- type. H*™ 

l * ni “ J “ typs. Dorsal, loft post. 
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D concavus (Rowley) (68—1]. Crown short, 
rotund; ramules small (131). Dev.: Mo. (Hamil- 

alpena Springer (69—14]. Crown elongate; 
ramules large, resembling main arm divisions (131). 
De?.:Mich. (Hamilton). 

WACHSMUTHICRINUS Springer 1002 [67—4] 

{•Forbesiocrinus thiemi Hall). Like Dactylocrinus but 
X absent, PB not differentiated (131). Miss. 
(Osage). 

W. spinulosus (Miller and Gurley) (68 -8]. BB 
covered by stem; ramules small; IBrBr absent (131). 
Miss. (Borden): Ind., Ky. (Knobstone). 

TALANTEROCRINUS 
Moore and Plummer 1940 [67—6] 

( *T.jaekeli ). Like Dactylocrinus but X followed by a 
single series of plates (108,131). Penn. (Des Moines- 
VirgU). . . 

T. meguirei (Moore) [56—30], A medium-sized 
species; plates smooth (103). Brownville: Okla. 

HOMALOCRINIDAE. Crown short, rotund; 
IBB extending beyond stem impression; rays partly 
separated by IBrBr. Sil., Dev. 

PYCNOSACCUS Angelin 1878 [66—1] 

( *Cyathocrinites? scrobiculatus Hisinger). RA pres¬ 
ent, X in line of RR, followed by perisome; R facets 
narrow; PBrBr one to four, arms branching isoto- 
mously (131). Sil., Dev. 

P. patei Springer [54—4]. Plates of cup angulated 
(131). Sil.: Tenn. (Beech River). 

P. tenuibrachiatus Springer [69—11). Plates of 
cup not angulated; arms slender (131). Sil.: W. Va, 
(Keyser). 

ANISOCRINUS Angelin 1878 [66—4] 

(*A. interradialus) . Like Pycnosaccus but one IBr in 
each interray; RA may be in primitive position 
directly below RPR (131). Sil. (Niagaran). 

A. greenei (Miller and Gurley) [54—8]. A large 
species; RA not touching RAR (131). Niagaran: 
Ky., Tenn. (Louisville). 

A. oswegoensis (Miller and Gurley) [54 7]. A 
small species; RA touching RAR (131). Niagaran: 
Ill. 

ASAPHOCRINUS Springer 1920 [66—3] 

(*A. bassleri). Like Pycnosaccus but X followed by 

a vertical series of plates; PBrBr two (131). Sil. 
(Niagaran). 


*A. bassleri Springer [54—9[. A large species (131, 
142). Beech River: Tenn. 

A. ornatus (llall) [68—2. 69—17]. Smaller than 
A. bassleri, branches more slender and fewer (131, 
142). Rochester: N. Y. 


HORMOCllINUS Springer 1020 [66—2] 

(*Ccntrocrinus tcnncssccnsis Worthen). Like Pycno- 
saccus but HA absent; IBri followed by others or 
by perisome (131). Sil. (Niagaran). 

*H. tennesseensis (Worthen) [54—6]. Only 
described American species (131, 142). Niagaran: 
Ind. (Laurel), Tenn. (Brownsport). 


NIPTEROCRINUS Wachsmuth 1868 [66—5] 

(*iV. wachsmuthi Meek and Worthen). Like Pycno¬ 
saccus but RA and X absent; IBB fused (131). 

♦N*. wachsmuthi M and W [69—2] (131). Burling¬ 
ton: la. 

LECANOCRINIDAE. Crown short, rotund; IBB 
extending beyond stem; rays in contact except at 
anal side, arms incurving at tips. Sil.-Perm. 


LECANOCRINUS Hall 1852 166-6, 13] 

(*L. rriacropelalus). RA present (131, 142). Sil., Dev. 

L. pusillus Hall [54—1]. A small species; BB and 
RA large (131). Sil. (Waldron): Ind., Tenn. 

L. pisiformis (Roemer) [54—2]. Like L. pusillus 
but plates thinner, and BB and RA proportionally 

smaller ( 131 ). Niagaran: Tenn. 

*L macropetalus Hall [68—15J. Crown relatively 
large', taller than wide (131). Sil. (Rochester): 
Canada; N. Y. 


MESPILOCRINUS 
Koninck and LeHon 1854 [66—7] 
l*M. forbesianus). Like Lecanocrinus but ItA absent 
ind X reaching only slightly below summit of RR; 
ii-ms turned toward right (131). Miss. (°sage). 

M konincki Hall [68—18]. Crown small, bitur- 

bi M te bi^ ) '(MU^-“G- 1 e y , [68 12]. LUce M. 

konincki but crown globose, IBB more protuberant, 
1 -i._ cmpllpr f 131L Sedalia: Mo. 


CIBOLOCRINUS Weller 1009 [66—8] 

(*C typus). Like Mespilocrinus but commonly 
much larger, X reaching well below summit of RR 
and arms not twisted (107, 108). Penn., Perm 

*C. typus Weller [56—16J. Cup broad bowl- 


PLATE 69 


inrlirAted- all nsurefl after Springer (131).] 

(Figure* are xl unless o e h-niu|h ,’ Opposite sides of a specimen. 3. Onyehocrlnus 

p Tiiocrlnu. interaiedSua. Left post. 2a. b. Nlpl*rocrinue . w ‘ 5 6 Taliacr j n uii spp. 5. T. colletti. Post. 6a. b. T. wbUflel . 

o*t. 4a, b. EaUiocrinua llhacenalfl. Ant. (type); a yo . . nobllla. Post. 9- Taxocrinua ornalus, type. Ant. 10. 

D-rwl. right ant. 7. Prota.ocrlnu. Leri-. Ant. 8. F-rich.hy^HnuB P.Hchthyocrlnu- meekl- Ant., dor,a . 13. T.*o- 

•^Ueronnta. Pet. II.. b. Pycno-accu- tenulbr.cbl.tu. Left ant-. ««»■« 1 ^^ u , r|cb| Po8t , 6-> b . T „ocrlnu. hunt-vi.l-e. Poet .. 

«U*«W flddlaiMi. Poat. 14a, b. Dactylocrlnu- alpena. An , P och i ru - keyaeren-1-. Ant. 19. Onychocrlnu- e»-culptu-. Dorsa . 

•*«» with attached IBB. 17. Aaaphocrinu. ornatu., type. Post 18. Clldochiru. 




RETEOCR IN US— Dicyclic. IRR 
poorly defined. Ray plates 
separated by irregular pieces. 



4 • 

GILBERTSOCRINUS—Dicyelic. 
Ventral disk usually wider than 
dorsal cup. Tubular appendages 
and small dwarfed arms. 



CLARKEOCRINUS—Monocyclic. BB 3. 
No anal plates. Arms four to 
each ray. IBrBr less numerous 
than in Dolatocrinus. Long-cirri. 
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GLYPTOCRINUS—Monocyclic. BB 5. 
PBrBr two. PBr, hexagonal. Anal 
interradius well developed. Arms 
uniserial, simple. 



THAMNOCRINUS—Monocyclic. BB 3. 
Arms endotomous, branching- at 
least four times, biserial. 



DOLATOCRINUS—Monocyclic. BB 3. 
No anal plates. PBrBr two. PBr, 
quadrangular. Calyx depressed 
subtflobose. IBr, largre. 




LAMPTEROCRINUS. Calyx 
asymmetrical. Anal side bulging-. 
IBrBr few. Column pentagonal. 



GAZACRINUS—Dicyclic. Base 
concave. IBB small, confined to 
basal concavity. X resting- on 
truncate PB. Sing-le IBr in calyx. 



8 • 

RHODOCRINITES—Dicyclic. Calyx 
globose. Flattened or concave 
base. No ISBrBr. Extra plates in 
anal series. 



ALLOCRINUS—Monocyclic. No 
anal plates. BB 3. PBrBr two. PBr, 
quadrangular. Arms uniserial. 



GENNAEOCRINUS—Monocyclic. BB 3 . 
RR five plus X. Anal area wide. 

Calyx low, flaring:. Arms grouped. 



PERIE CHOC Ri NITES _ M o n o BB o 
Uke S accocrinus excepfc havj yc,lc - 3. 

<>0-40 arms. 



EUDIMEROCRINUS—Dicyclic. RH 

in contact except at posterior 
side. Arms branching many times. 



ARCHAEOCRINUS—Dicyclic. X 

resting on truncate PB. Arms 
branching. Anus without tube. 
Calyx obovate. large. 



PTYCHOCRINUS—Dicyclic. Anus 
without tube. Calyx deep. 

Arms 10, uniserial. 



C TENOCRINUS—Monocyclic. BB 4. 
PBrBr two. PBr, hexagonal. Arms 
extended into 5 tubular trunks. 



MACROSTYLOCRINUS—Monocyclic. 
BB 3. RR in contact all around. 
PBrBr 2. Arms 10, biserial, simple. 
Anal area well defined. 



STEREOCRINUS—Like Dolatocrinus 
except that it carries only 
one PBr. 


PAULOCRINUS 
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shaped; plates smooth (108, 174). Perm.: Tex. 

(C C°Wom Moore [56-29]. Cup larger and pro¬ 
portionately wider than C typ^ p'ates decorated 
by radiating rows of nodes (103). Penn.. Ukia. 

^^punrtatus Moore and Plummer [56—131. 
Smaller than C. typus-, base of cup flat sides steep; 
surface granulose (108). Penn.: Tex. (Mfrble F alls). 

C. tumidus Moore and Plummer [56—15]. Like 
C. pundcdus but plates bulging (107). Penn.: Okla. 

(Brentwood). 

ICHTHYOCRINIDAE. Crown elongate or ro¬ 
tund; IBB horizontal, covered by stem; rays widen¬ 
ing upward from RR, in close contact. Sil.-Miss. 

CLIDOCHIRTJS Angelin 1878 [66—9] 

(•C. pyrum). Rays in contact except at posterior 
side; IBB extend beyond stem or entirely covered 
by stem; RA directly or obliquely below RPR, X on 
PB, in line with RR (131). Sil., Dev. 

C. americanus Springer [54—3]. Crown small, 
elongate (131, 142). Sil.: Ohio (Clinton). 

C. keyserensis Springer [69 —18]. Crown rela¬ 
tively large; BrBr somewhat keeled (131). Sil.: 
W.Va. (Keyser). 

1CHTHYOCRINUS Conrad 1842 [66—11, 15] 

(*7. laevis). Rays in contact all around; RA directly 

below RPR, no X (131). Sil., Dev. 

*L laevis Conrad [68—3]. Calyx rounded, having 
low radial ridges; BB small, visible as triangles at 
edge of Btem; SBrBr four (131). Sil. (Rochester): 
Canada; N. Y. 

L subangularis Hall [54—5]. Calyx angular, base 
contracted to a neck; BB large, visible as pentagons; 
8BrBr 4 (131). Sil.: N. Y. (Rochester), Ind. (Wal¬ 
dron), Ill. (Racine). 

I. corbis Winchell and Marcy [68—11]. Crown 
ovoid, obscure radial ridges; BB covered by stem; 
SBrBr four (131). Sil.: J 1. (Racine). 

L devonicus Springer [68—17]. Crown pyriform, 
no radial ridges; BB eovered by stem; SBrBr three 
(131); Dev*: Tenn. (Linden). 

8YNAPTOCRINUS Springer 1920 [66—10] 
{*Forbenocrinus nuntins Hall). Rays in contact all 
around; RA and X absent; PB elongate, reaching 
above RR (131). M. Dev. 

*8. nuntius (Hall) [68—7] (131). Hamilton: N. Y. 

METICHTHYOCRINUS Springer 1906 [66—12] 

{*Ichthyocrinus tiaraeformis Hall). Rays in contact 
all around; RA and X absent; PB not differenti¬ 
ated (131). Miss. (Osage). 

M. bnrlingtonensis (Hall) [68—6]. A small species 
(131). Burlington: la., Mo. 


M. clarken9is (Miller and Gurley) [68—9]. A large 
species (131). New Providence: Ind., Ky., Tcnn. 

Subclass Camerata 

Crinoids in which the lower BrBr and IBrBr take 
part in the dorsal cup, all plates united by rigid 
suture; arms pinnulato; mouth and food grooves 
closed. Ord.-Perm. 

Order Diplobathra. Dieyclie camerate crinoids. 

Ord.-Perm. 

RETEOCRIN1DAE. Dicyclic; Rlt separated all 
around; rays marked by conspicuous median ridge; 
IBr areas depressed, irregular, composed of numer¬ 
ous small plates;'anal area depressed, divided by a 
vertical series of larger plates forming a median 
ridge. Ord. 

RETEOCRINUS Billings 1859 [70—1] 

(*R. stellaris). Cup conical; IBB five, small, barely 
projecting beyond column; RR five, separated all 
around; PBrBr two, SBrBr 10 to 14, lower ones 
united in dorsal cup, upper in free arms, which are 
uniserial and branch isotomously; column pentag¬ 
onal (163). Ord. (Mohawkian, Cincinnatian). 

R. nealli (Hall) 172—1, 81 (163). Richmond: Ohio. 

ARCHAEOCRINIDAE. Dicyclic; RR separated 
all around; IBrBr regularly polygonal; median ray 
ridge present in more primitive genera; anal side 
with extra plates; median anal ridge not present; cup 

high. Ord.-Dev. 

rhaphanocrinus 

Wachsmuth and Springer 1885 

CGlyptocrinus subnotions Walcott). M^ian ray 

ridees on rays; IBr areas depressed; plates stellate 
(163). A primitive archaeocrimd probably derived 
from Reteocrinus. Ord. (Chasyan-Richmond). 

R. sculptus (S. A. Miller) [72-23] (163). Rich 

mond: Ohio. 

archaeocrinus 

Wachsmuth and Springer 1881 [70-6] 

n to T us ^~ 

plated, structure like that o. ^ rid ge 

“ "l s^veuXXped; ana. area con- 
tain^extra plates and lacks a basal concavity (163). 

0 A.' BUlings [73-14] (163). 

Trenton: Ont. 

PAULOCRINUS Springer 1926 
(*p. biturbinatus) . Cup high^ steep into anal 

at arm bases, tegmen hig: ’^° f I } 42 )' Sil. (Niagaran). 
tube; plates nodose, stellate (142). a* 


PLATE 70 ^ AxA% 0 bliqu«k-rul«d). 

An * l y««« of ra^McaUtive crinoicb belonging to the subclaaa Camerata (RR black, XX and IBrBr a 
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SACCOCKINUS—Monocyclic. BB 3. 
RR 5 plus X. PBrBr two. PBr, 
hexagonal. Arms 10-20. Fewer 
than in Periechocrinus. 



C ARPOCRINUS— Monocyclic. BB 3 
Anal plates in vertical series. 

Anal interradius wide. Calyx 
lobed. Ventral disk Hat 



EUTROCHOCRINUS—Calyx widely 
Haring*. Wheel-shaped at arm 
bases. Anus at end of tube. IBrBr 
in contact with JAmbAmb at anal side. 



AC IJNOC RINI 1'ES—Long- anal tube, 
central. I Br Br widely connected 
with IAmbAmb. Normal biserial arms. 



TELEIOCRINUS—Long* central anal 
tube. Arms incorporated in 
calyx forming* broad Haring 
rim. 



MAKSUPIOCRINUS—Calyx depressed, 
bowl-shaped. PBr one, small, 
triangular. SBr, rests on both 
PBr and R. Column round. 



El ’CALYPTOCRINITHS —Monocyclic. 
Base invaginated. BB 4 No ana! 


plates. Arms in compartments. 



COMPSOCRINt S Monocyclic. BB 4. 
ISBrBr and ITBrBr pr esent. Arms 
uniserial. Plates ornamented. 



AG A R1COC RINI TES—-Base flat. Arms 
large, oval, laterally directed. 

Anus opens directly through tegmen. 



SfiT? CRI - NUS "- Lonff SUb centraI anal 

tube. Arms in continuous ring. 

All BrBr above PBrBr axillary. 



—.... mui 

to calyx. Anus oper 
through tegmen. 


branching 

rim 



-^uaiau^BB 2. RR 5 pIus 
A. Arms come off constricted 
upper surface of RR. 



i5ase Mat. Calyx bowl-shaped. 
ibBr areas widely expanded 
Biserral branching arms 



BA 1 OCR IN US—Monocyclic. BB 3 . 
Anus at end of tube. Arms in 
continuous ring around calyx. 
Respiratory por es 20. 



DOR\ CRINUS—Arms grouped. Anus 
opens directly through tegmen. 
Ventral disk spinose. 



STEGANOCRINUS—Anus opens at end 
of tube. Arms given off from 
tube like extensions. 



PH YSETOCRINUS—Anus opens directly 
through tegmen. Arms grouped. 

IAmb areas usually depressed. 
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PLATYCRINITES—BB 3. unequal. RR 5 - 


No anal plates in calyx. Arms 
come off constricted upper surface 
of RR. Column elliptical, twisted. 


GILBERTS* JCRINHS 


*P. biturbinatus Springer [72—20]. Only known 
species (142). Laurel: Ind. 

WILSONICRINUS Springer 1926 

(*W. discoideus). Cup low, conical, sides widely 
flaring; IBB four; tegmen about equal in convexity to 
dorsal cup (142). Sil. (Niagaran). 

*W. discoideus Springer [72—26]. Only known 
species (142). Laurel: Ind. 

SPHAEROTOCRINUS Goldring 1923 
(*S. ornatus). Calyx globose, higher than wide, 
base not truncate; PBr one; tegmen arched anus 
at end of tube; all plates sculptured (25). Dev. 
(Helderberg). 

*S. ornatus Goldring [72—24]. Only known species 
(25). Lewistown: Pa. 


THYLACOCRINUS Oehlert 1878 
(*T. vannoiti). Cup unusually large, globose, widest 
at arm bases, plates decreasing in size regularly from 
base upward; PBrBr two, SBrBr two, TBrBr four 
in cup; extra plates in anal area; ISBrBr and ITBrBr 
present (25). Dev. 

T. clarkei Wachsmuth and Springer [72 —27] (25). 
Hamilton: N. Y. 

RHODOCRINITIDAE. Dicyclic; RR separated 
all around; median ray ridges present only in primi¬ 
tive genera; IBrBr regular, not depressed; anal area 
reduced in size and lacking median ridge; cup 

rounded, globular, having basal concavity. Ord.— 
Miss. 


DIABOLOCRINUS 
Wachsmuth and Springer 1897 

( D. perplexus). Calyx globular, basal concavity 
eep, structure like that of Rhodocrinites ; anus opens 
directly through tegmen; arm openings unusually 
large (163). Ord. (Chazyan). 

Tenn VCSPeraliS (White) [72 ~ 161 < 163 )- Ottosee: 

*D. perplexus W and S [72—15]. Differs from 
• vesperahs in having irregular triangular plates in 
lower part of cup (163). Ottosee: Tenn. 


# ^ ARAGAZACRINUS Springer 1926 

r ° tu J ™ iu8 ' ) - Ca lyx globular, structure similar to 
oi Rhodocrinites but tegmen divided into com- 

,: s T urrnounted by a high central spine 
k *p ' (Niagaran). 

[72 ~ 251 - ° n,y known 


EMPEROCRINUS Miller and GuHey lg95 

I)an 'i■ !^ l u nen f ls ,^' Cup smal l. low, sides broadly e 
I anding, bowl-shaped, distinctly lobed at arm base 



IBB live, confined > -• 
IBr in cup (102). Sib 
*E. indiat.en.si-: M 
species (142'. Lavoei: 


bn' ll I' -o:icavity•; 
(Niagara n; 
and C j72 1 < |. 

hid. 




known 


id lvl()( illM’S Hall isf.j 
^Morsn/nucn'iiitrs/ dail./fus U.dl;. C up large, 
globose, crmsi<leral.ly wider than high, having 
almost perfect pentjunereuv. s> inmetry; IBB five, 
small, in basal concavity; J'Brdr two, .SBrBr two, 
followed by long stout simple hiserial arms; IBrBr 
normally one, two, one; tegioinal plates not rising 
above dorsal cup (163). Sil. (Xiagaran). 

L. melissa (Ilall) [72—2s] (142). Waldron: Ind. 


ACANTHOCRINUS Roomer 1850 

( *A. longispina). Calyx globose, structure as in 
Rhodocrinites ; a long slender spine borne by each 
lower plate of cup; tegmen constricted (163). Dev. 
A. spinosus (Hall) [72—13] (25). Hamilton: N. Y. 


RHODOCRINITES Miller 1821 [70—8] 

(*R. verus). Calyx globose; IBB in basal concavity; 
extra plates in anal area; tegmen constricted, anus 
opening directly through tegmen; the most abundant 
genus of family, distinguished from Cilbertsocrinus 
by arm structure and width of tegmen (163). Dev., 
Miss. 

R. watersianus (Wachsmuth and Springer) [73— 
8). Plates smooth; four arms to ray (74, 78). Miss.: 
Ia. (Hampton, Gilmore City). 

R. kirbyi (Wachsmuth and Springer) [73—12]. 
Cup conical; plates stellate; IBrBr numerous (78). 
Miss.: Ia. (Hampton). 

R. cavanaughi (Laudon) [73—10]. Cup low, 
rounded; anal pyramid low; plates stellate (74). 
Miss.: Ia. (Gilmore City). 

R. douglassi serpens (Laudon) [73 —9]. Cup con¬ 
stricted at top; tegmen pentagonal, flat; arms di¬ 
rected laterally (74). Miss.: Ia. (Gilmore City). 

R. tuberculatus (Wachsmuth and Springer) 
(73 —6]. Widest at base, at level of RR, which bear 
large projecting nodes (163). Miss.: N. Mex. (Lake 
Valley). 

R. wortheni (Hall) [73—11]. A smooth-plated 
form similar to R. watersianus but having six arms 
to the ray instead of four (74). Miss.: Ia. (Gilmore 
City, Burlington). 

R. barrisi (Ilall) [73—7], Plates unusually spinose, 
long spines on RR projecting downward. Miss.: Ia. 
and Mo. (Burlington), Mo. (Reeds Springs), 
N. Mex. (Lake Valley). 

GILBERTSOCRINUS Phillips 1836 [70—41 
( *G. calcaratus). Calyx structure like that of Rhodo¬ 
crinites ; tegmen equal in width to dorsal cup, or 
flaring slightly beyond it, margins passing outwarc 
into tubular appendages that normally hang pen ent 
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at sides of cup; arms small, delicate, relatively in¬ 
conspicuous (163). Dev., Miss. 

G. spinigerus (Hall) [73—5]. Sharp spines on llK 
and conspicuous ridges on rays (25). Dev.: Ont. 
(Hamilton). 

G. fisceUus (Meek and Worthen) [73—4[. Cup 
small, low bowl-shaped (163). Miss. (Burlington): 
la., Mo. 

G. typus (Hall) [73—3]. Cup large, much elon¬ 
gated, plates spinose (163). Miss. (Burlington): 
la., Mo. 

G. tuberosus (Lyon and Casseday) [73—1, 2]. 
Tegmen expanded, bearing ponderous tubular ap¬ 
pendages; plates of cup spinose (163). Miss.: Ind. 
(Keokuk). 

PTYCHOCRINIDAE. Dicyclic; RR in contact 
except at anal side; median ray ridges well de¬ 
veloped; IBrBr regular, depressed; anal area divided 
by median ridge; arms uniserial. Ord. 

PTYCHOCRINUS 

Wachsmuth and Springer 1885 [70—9) 

(* Gaurocrinus splendens S. A. Miller). Similar to 
Reteocrinus in having a median ridge on rays and 
depressed IBr areas, but differentiated by regular 
IBrBr, elevated anal area that lacks a median 
ridge, and by fewer fBrBr in cup; plates stellate; 
arms uniserial, branching isotomously (163). Ord., 
Sil. 

*P. splendens (S. A. Miller) [72—191 (163). Sil.: 
Mo. (Girardeau). 

DIMEROCRINITIDAE. Dicyclic; RR in con¬ 
tact except at posterior side; IBrBr regular, not 
markedly depressed; anal area lacking median ridge, 
differentiated by extra plates; median ray ridge 
faintly developed in primitive genera. Sil.-L. Dev. 

EUDIMEROCRINUS Springer 1926 [70—31 

(*£. rnultibrachiatua) . Like Dimerocrinites but arms 

.E, ch ab ? ve cal / x < 142 >- Sil. (Niagaran). 

E. multibrachiatus Springer [72—61. Only known 
species (142). Beech River: Tenn. 

DIMEROCRINITES Phillips 1839 

(*D. decadactylus). Cup elongate; anal area slightly 
expwdedi X followed by three in second range; 
median ridge on rays absent; IBr areas not de¬ 


pressed, arms bisorud. not branching above calyx 
(163). Sil., Dev. 

D. inornatus (Hall) 172-4] (142). Sil.: Ind. 
(Waldron). 

D. planus (Springer) 172—7|. Cup smooth, 
rounded; BB not projecting downward (142). Sil.: 
Tenn. (Beech River). 

D. arborescens (Talbot) [72—-oj. Small form; cup 
not strongly conical (25). Dev.: N. Y. (Cocymans). 

CYPHOCRINUS S. A. Miller 1892 

( *C. gorbyi). Like Dimerocrinites but cup low, wide, 
broadly flaring, sides curving from narrow base to 
downward directed arms; tegminal plates spinose 
(142). Sil. (Niagaran). 

*C. gorbyi S. A. Miller [72 —12] (142). Laurel: 
Ind. 

PTERINOCRINUS Goldring 1923 
( *P . quinquenodus). Like Dimerocrinites but arms 
uniserial (25). Dev. 

*P. quinquenodus Goldring [72 —22]. Only de¬ 
scribed species (25). Chemung: N. Y. 

LAMPTEROCRINIDAE. Dicyclic; IBB, BB, 
and RR large; RR in contact except at anal side; 
anal area marked by extra plates, bulging markedly 
at arm levels and on tegmen; IBrBr few, small: anus 
opens through tube; arms grouped. Sil. 

LAMPTEROCRINUS Roemer 1860 [70—2] 
(*L. tennesseensis). Cup high, subturbinate; anal 
interradius bulging, anal tube strong; IBrBr few; 
rays produced into five tubular extensions that bear 
uniserial pinnulate arms; column pentagonal (142). 
Sil. (Niagaran). 

*L. tennesseensis Roemer [72—18] (142). Beech 
River * Tenn 

L. roemeri Springer [72—17]. Surface ornamenta¬ 
tion simple (142). Beech River: Tenn. 

SIPHONOCRINUS S. A. Miller 1888 

(*Glyptocrinus nobilis Hall). Cup large, expanding 
rapidly; IBr area depressed; tegmen high, anal side 
greatly inflated, anal tube long; arms grouped, pro¬ 
jecting (163). Sil. (Niagaran). . 

*S. nobilis (Hall) [72—21]. Cup steeply conical, 


i. 
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[Figure* are *1 unleea otherwise indicated; source reference* indicated in parentheeea immediately after specie* name.] 

nealll (163) (x2). Ant. 2. Xenocrlnus baerl (163). Post. 3. Tanaoerlnun typu» (163). Poat. 4. 5. DlmerocHnl«« i»PP ' ' 

(M2). Poat. S. D. arborescens (26), type. Poat. 6. Eadlmerocrinus multibrachiatus (142). Ant. 7. D l " cr ® c " (142) Ant. 

Beteocrlaua nealll (163). Post. 9-11. Gazacrlnus a PP . 9a-e. G. ntellatua (142). Post., ant., dorsal. *°- G - Lat. 

O. b»raa tn . (U2). Ant., poat. 12a. b. Cyphoerlnu. gorbyi (142). Lat., dorsal 13. Acanthocrlnu. derail* 

(M2). Dorsal, ventral. 15. 16. DUbolocHnus spp. IS. D. perplexus (142) u . , p | en den» 

Lat'JU'JL 8 ’ Lwn <» tero « ri n«* »PP- 17. L. roemeri (142). Lat. 18. L. lenneaaeenai* (142). Left ant. 19. y b ^ pu , Hoocriau m 
t. 3°. Panlocrings blturbinatus (142). Right poat. 21a, b. Slphonocrinus nobllla (163). Ventral, right > ■ • ^ parmgmsm . 

(25) - *■«*•! PO«t. (»2). 23. Rhaphanocrinua sculplua (163). Lat. 24. Sphaeroiocrlnus ornatus (25) ( • mellsM 

(M2). Lat. 26. WllaonJcrfnua dMeoldeu. (142), type. Dorsal. 27. Tbylaeoerfnu. darkel (25). Lat. 28 . Lrriocr. 
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anal tube directed vertically (163). Racine: Ind.. 
Wis., III., Ia. 

GAZACRINIDAE. Dicyclic; RR in contact ex¬ 
cept at anal side; a single IBr in each interray; cup 
composed of few plates; tegmen formed by five 
small 00. Sil. 



XL 

N< * 

IS 

S. Miller 

1881 


(XV. 

pencil 

: W.s ). 

! *B ft »ii 

r; strong met. 

liau rit 

Ige in 

anal 

area; 

arn».> 

10 : ( 

•ut unisonal 

(163). 

Ord. 

(Cincinnaf i 

::n 1. 





X. 

baeri 

(Met 

•In [72- 

•J] (163). U. 

Ord.: 

Ohio, 


Ind. 


GAZACRINUS S. A. Miller 1892 [70—5] 

(*G. inornatus). Small simple forms, not closely 
related to other genera referred to Dimerocrini- 
tidae; base concave, IBB confined to cavity; 
BB five, PB truncate, supporting X; RR five; a 
single IBr connects with tegmen plates; arms bi¬ 
serial, unbranched (142). Sil., Dev. 

*G. inornatus S. A. Miller [72-*—11]. Cup high 
conical, smooth (142). Laurel: Ind. 

G. raraifer (Roemer) [72—10] (142). Sil.: Tenn. 
(Beech River). 

G. stellatus Springer [72—9]. Cup low, plates 
stellate (142). Dev.: Tenn. (Linden). 

NYCTOCRINIDAE. Dicyclic; RR in contact 
all around; no X or IBrBr in cup; anus at end of long 
spinose tube; free arms arise from upper edges of 
RR as in Plalycrinites-, arms biserial, branching. Sil. 

NYCTOCRINUS Springer 1926 

(*N. magnitubus). Dicyclic; IBB five; BB five, 
small; RR five, large, in contact all around; X 
notched in upper surface of RR; arm facets narrow, 
arms biserial; long spinose anal tube (142); Nycto- 
crinus is the most highly simplified dicyclic camerate 
crinoid and approaches most closely to perfect 
pentamerous symmetry; it corresponds in evolu¬ 
tionary stage to Platycrinites among the monocyclic 
camerate forms. Sil. (Niagaran). 

*N. magnitubus Springer [77—23] (142). Beech 
River: Tenn. 


TANAOCRINIDAK. Monocyclic; BB five; RR 
in contact except at anal side; conspicuous median 
ray ridges present; IBrBr depressed; anal area 
divided by median ridge; plates stellate. Ord. 


TANAOCRINUS Wachsmuth and Springer 1S97 

(*7\ typus). Like Xcnocrinus but BB five instead of 
four; RR in contact except at anal side, and the 
arms branch two or three times (163). Ord. (Cin¬ 
cinnatian). 

*T. typus Wachsmuth and Springer [72—3] (163). 
U. Ord.: Ohio. 


COMPSOCRIXUS S. A. Miller 1883 [71—5] 

(*Glyptocrinus harrisi S. A. Miller). At least five 
TBrBr are incorporated in dorsal cup; BB four, 
irregular; RR in contact except at anal side; PBrBr 
two, SBrBr two, TBrBr numerous; IBr, ISBr and 
ITBr areas depressed; plates stellate (163). Ord. 
(Cincinnatian). 

*C. harrisi (S. A. Miller) [75-20] (163). U. Ord.: 
10 

C. miamiensis (S. A. Miller) [75 19] (163). U. 

Ord. Ohio. 


PERI ECHOCRINITIDAE. Calyx ovoid to glo¬ 
bose; BB three, equal; RR five; X in line with RR, 
followed by three in next circlet; PBn hexagonal; 
IBrBr numerous, in contact with IAmbAmb; tegmen 
consisting of many small irregular plates. Sil.-Miss. 


Order Monobathra. Monocyclic camerate crinoids. 

Ord.-Penn. 


XENOCRINIDAE. Monocyclic; primitive form 
evolved from Reteocrinidae transitional to Des- 
midocrinidae; BB four or five; RR five, separated all 
around; anal interradius widely expanded, X in 
une of RR, followed by plates in vertical rows; 
strongly developed median ridge on rays; IBr areas 
depressed; plates stellate. Ord. 


PERIECHOCRINITES 
T. Austin and T. Austin, Jr. 1842 [79—171 
costalus). Cup high, conical, widest at arm 
ses, plates elongated, thin; low, slender median 
ge on rays; anal opening 

juped, branching above calyx (163). bil. Mis . 

P. tennesseensis (Hall) [75-15], A very elongated 

•m (163). Sil.: Tenn. (Beech River). 

^ . • « . /tt_11\ i'tc _pftlvv lower and ex- 


PLATE 73 


(Figure* are xl unleae otherwise indicated; source reference* indicated in parentheses immediately after P ^ gplnl^erus (25). 
«-». Gllbertaocrtnua spp. 1. 2. G. tuberoaua (163). Ventral, lat. 3. G. typue (163). Lat. 4. G. flseellua (,G ^ Lat 9. R- doug- 

■ * Rhodoerinllea spp. 6. B. tuberculatua (103). Post. 7. R. bsrrlal (163). Post. 8. R. w * er Clonoerlnua oeclden- 

< 74 > Ant. 10. R. caranaughi (74). Poet. 11. R. wortheni (163). Lat. 12. R- klrbyi (163). Lat • ventra , , 6 .-e. Patel- 
(142). Dorsal, lat. 14. Archaeocrtnus deslderatus (163), type. Left post. I5a, b. Cytocrinua laevla (14 ^ nu( typu , (142). Lat. 

orB *lua (142). Lat. showing arms; lat., dorsal. 17. Tbamnocrlnus springer! ( 25 ). Left ant ‘ , (142). Lat 22. Patellio- 

* ». Unrelocrinua bdd. 1». L. wilsonl (142). Lat. 20a, b. L. paulensls (142). Lat. 21. Altocrlnua longl . 24 . See 13 25. Peri- 


erta M 


.— ""■win Dm. u. i-. —— -- •lure specimen. 

(142). Right poet. 23a, b. Glyptocrlnua dyerl (81). Lat. of immature specimen; lat. o! mat 


-L. — *- •• P'rwi-. 

■W^Haaa bUlIngal (163). Left poet. 












CACTOCIUNUS 


ID) 


oanding much more rapidly than in Silurian species; 
arms branch at least twice (163). Miss.: Ia. (Hamp¬ 
ton, Burlington), Mo. (Burlington). 

SACCOCRINUS Hall 1852 [71—1] 

(*S. speciosus). Like Periechocrinites but fewer and 
thicker plates in cup and median ridge on rays 
lacking; anal area wide; SBrBr three, followed by 
free arms (in North American forms) (163). Sil. 
(N. America )-L. Carb. (Europe). 

S. benedicti S. A. Miller [75—17] (163). Sil.: 

Ind. (Laurel). 

MEGISTOCRINUS 
Owen and Shumard 1852 [71 3] 

(Mdtnom’nns evansn). Cup bowl-shaped, base flat- 
tened, walls expanding slightly, widest at arm bases, 
plates relatively small and numerous; IBr and ISBr 
areas broadly expanded; arms biserial, pinnulate, 
first branching at a considerable distance above the 
cup (163). Dev., Miss. 

M. concavus Wachsmuth [75—12]. Concave base 
and highly nodose plates (163). Dev.: Mich. (Tra¬ 
verse.) 

M. nodosus Barris [75—10]. Large form with low 
nodes on plates (163). Dev.: Mich. (Traverse), Ia. 
(Cedar Valley). 

M. nobilis Wachsmuth and Springer [75—9). 
Large, relatively smooth cup (163). Miss.: Ia. 
(Hampton). 

*M. evansii (O and S) [75—11]. The youngest 
known form of Megistocrinus (163). Miss. (Burling¬ 
ton): Ia., Mo. 


ridge; arms 20, i.nis»ria|; 

Dev. 

*C. ornatus Goldring [74 
(25). Hamilton: N. V. 


>lal<’s markedly stellate. 

% 

—31. Only known species 


T1IAMNOCU1M S Goldring 1923 [70—13] 

(*7\ springcri). Cup steeply conical; rays marked by 
a strong median ridge; tegnu-n highly arched, 
spinose, IAmb areas depressed; arms long, compact, 
biserial, cndotomous, ending in 10 main branches to 
each ray; distinguished mainly on the basis of arm 
structure (25). Dev. 

*T. springeri Goldring [73—17] (25). Hamilton: 
N. Y. 

AM PHORACRINIDAE. Monocyclic; BB 3, 
equal; RR in contact except at anal side PBr t 
hexagonal; X followed by three plates in next circlet; 
base flat to concave; anus opens directly through 
tegmcn. Miss. (Osage). 

AMPHORACRINUS Austin 1848 
(* Aclinocrinus gilbcrtsoni Miller). Base flattened, 
truncate; arms grouped, laterally directed; teginen 
greatly inflated; anal tube short, eccentric; dis¬ 
tinguished readily from actinocrinitids by its flat¬ 
tened base and three plates following X in next 
circlet (163). Miss. (Kinderhook, Osage). 

A. divergens (Hall) [77—28] (163). Burlington: 

Ia., Mo.; Lake Valley: N. Mex. 

ACTINOCRINITIDAE. Monocyclic; BB three, 
equal; RR in contact except at anal side; PBn hex¬ 
agonal; X followed by two plates in next circlet. 

Miss. (Kinderhook, Osage). 


GENNAEOCRINUS 
Wachsmuth and Springer 1881 [70—14] 

{* Aclinocrinus kentuckiensis Shumard). Cup conical 
tobowl-8haped, greatest width at arm bases, strongly 
lobed, arms clustered, plates thin, highly orna¬ 
mented; general structure like that of Megistocrinus 
(25). Dev. 

G. eucharis (Hall) [75—22] (25, 163). Hamilton: 

N. Y. 

G. carinatus Wood [75—23]. Surface marked by 
stellate ribs normal to sutures, irregular projecting 
spines on BB and RR (25). Hamilton: N. Y. 

COROCRINUS Goldring 1923 
(*C. ornatus). Cup ovoid, high; BB three, forming a 
jmrrow cone; RR five; X in line with RR, followed 
by three in next range, anal interradius widely ex¬ 
panded; PBrBr two; rays marked by a strong median 


CACTOCRINUS 

Wachsmuth and Springer 1897 [71 111 

Aclinocrinus proboscidialis Hall). Calyx bitur- 
nate^tegmen almost equal to height o dorsal cup; 
lr Br not in contact with IAmbAmb; all BrBr 
iove PBrBr axillary; anus at end o tube, plates 
irmally stellate; arms simple, b.senal (163). Miss. 

C? d arnoldi' ^Wachsmuth and Springer) [77—4] 

C.'im^rator Laudon [76-8]. Large; fine stellate 

o«>- «- 

C. 'multibrachiatus (Hal.) [77-2). Arms 38 tc, 40 
, the ray (163). Burlington: Ia., Mo., Lake Valley 
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[Figures are *1 unleee otherwise indicated; eource references indicated in parentheses immediately ft ^ p(}Bt view8 . 4-7. M«- 

** C,Mkeocrinn ft troostl (25). Lat, 2a, b. Allsocrlnus laevis (142). Post., right post. 3a-«. Corocrl ""® °p"‘ t U view8. 7. M. faaclatus (142). 
«<»*7U>ertnua spp. 4 . M . laevis (142). Lftt. 5. M. strlatus (163). Lat. 6a. b. M. granulosus { • Me|(>crln , leB nodosus (25). I os . 

II**,. 8 -andrewri (162). type. Lat. 9. Melocrtnite. balnbrldgenale (25.) Lef ornalui < U2). :Yt* 

^1 U« CteDOfHnna ann 1 « r /.oi I at 1 C. DAUcid&Ctylufl (25). Lat. • n.i.t/wrlnUB ®PP- 


II «« o. - .... - 

tl’* a - “ OCrtm “ W* c - P^ctiydmclyla. (25) (x2). Lat. 12. C. pmacldactylua (25) \&-2Z. - - - _ |iLrue 

15 - CtaoociiDu* opp. 14. C. pachydactylua (25). Lat. 15. C. noblllaalmua (25). type# D (133). Lat. 20- 

063). Dorsal, lat. 17a, b. D. lyonl (163). Ventral, dorsal. 18. D- bulbaceus (133).V.trUngulstu. (1»3). Ls . 

(1M) * t >P®- Ant. 21a, b. D. bellolua (133). Lat.. dorsal. 22. D. marabl (163). type. Post. 23. Stereoen 
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C. glans (Hall) [77—10]. A smooth-plated form; 
the youngest known species. Burlington: la., Mo. 

TELEIOCRINUS 

Wachsmuth and Springer 1881 [71—13] 

(Mdinocrinws umbrosus Hall). Like CactocnJius but 
having a more steeply conical cup, many more arms 
and more numerous BrBr incorporated in calyx, 
producing a flaring wheel-shaped rim; arms directed 
outward instead of upward anal tube normally 

spinose (163). Miss. (Osage). 

«T. umbrosus (Hall) [77—1] (163). Burlington: 

la., Mo. 

T. rudis (Hall) 177—11] (163). Burlington: la., 
Mo. 


ACTINOCRINITES Miller 1821 [71—10] 

(*A. triacontadactylus). Cup conical, deeply lobed at 
arm bases; IBrBr widely connected with IAmbAmb 
and depressed at arm levels; anus at end of tube; 
arms biserial (163). Miss. (Kinderhook, Osage). 

A. spinulosus (Miller and Gurley) [77—13]. Calyx 
small tegmen spinose (17). Chouteau: Mo. 

A. boonensis (Peck and Keyte) [77—12]. Cup 
small, plates less rugose than in A. spinulosus ; teg- 
minal plates relatively smooth (17). Chouteau: Mo. 

A. ruber (Weller) [76—2]. Cup low, rapidly ex¬ 
panding (175). Miss.: Mo- (Fern Glen), N. Mex. 
(Lake Valley). 

A. verrucosus (Hall) [76—1]. Cup high, widely 
flaring, lobate at arm bases (163). Burlington: la., 
Mo. 

A. multiradiatus (Shumard) [76—3]. Small, dis¬ 
tinguished by shape of cup and plate markings (163). 

Burlington: Ill., Ia., Mo. 

A. tenuisculptus (McChesney) [77—14]. Small; 
cup expanding widely (163). Lake Valley: N. Mex. 

A. lowei (Hall) [76—4). Largest known form; 
plates very rugose (163). Keokuk: la., Mo. 

STEGANOCRINUS 

Meek and Worthen 1866 171—12] 

(* Actinocrinus pentagcmus Hall). Structure of dorsal 
cup as in Aclinocriniles\ arms produced into tubelike 
extensions that rise to the full height of the crown, 
branches given off from extensions on alternate sides; 
p Br t normally enters into the basal portion of the 
ann extension (163). Miss. (Kinderhook, Osage). 

S. pentagons (Hall) [77—6]. Cup low, flaring 


widely (163). BuHington: 
N. Mex. 

S. sculptus vflail) [77 
strongly sculptim <1 t han 
Burlington: la., Mo. 


Ia., Mo.; Lake Valley: 

5]. Cup higher and more 
in .S', pcutagonus (163). 


PITYSETOCUINUS 
Meek and Worthen 1860 [71 —15] 

{* Actinocrinus vcnlricostis Hull). Cup conical, widest 
at arm bases; arms grouped: IBrBr in contact with 
IAmbAmb; all BrBr above PBrBr axillary; tegmen 
composed of very small plates; IAmb areas de¬ 
pressed; anus opens directly through tegmen (163). 
Miss. (Osage). 

*P. ventricosus (Hall) [77—7]. Plates very* 
strongly stellate; IAmb areas not markedly de¬ 
pressed (163). Burlington: Ia., Mo. 

P. lobatus Wachsmuth and Springer [77—8]. 
IAmbAmb deeply depressed (163). Lake Valley: 
N. Mex. 


STROTOCRINUS 
Meek and Worthen 1866 [71—14] 

(* Actinocrinus rcgalis Hall). Characterized by the 
multiple branching of the BrBr within the cup, pro¬ 
ducing a widely flaring rim; tegmen composed of 
very small plates; anus opens directly through 
tegmen; plates highly stellate (163). Miss. (Osage). 
S. glyptus (Hall) [77—9] (163). Burlington: Ia., 

Mo. 

DESMIDOCRINIDAK. Monocyclic; BB three, 
equal; RR in contact except at anal side; PBri 
quadrangular; X followed by three plates m next 
circlet; arms grouped; anus opens directly through 
tegmen. Sil-—Miss. 


CARPOCRINUS Miillcr 1840 [71—41 

* Actinocrinites simplex Phillips). Calyx subglobu- 
ar- IBrBr few; XX few, not in median ridges; arms 
miserial, grouped (142). SH ; (Niagaran) 

C. laurelianus (Springer) [75—13] (142). Laure 

[nd. 

CYLICOCRINUS S. A. Miller 1892 

(*<?. canaliculate). Cup truncate conical; BB three; 

RR five; X in lino with RR; PBrBr two bBrBr two, 
IBrBr feebly developed; distmguished from Carp 

crine by its flaring base 4 (14 ?. ) . 11 S,1 'ii!!i8 1 (142). 

*C. canaliculatus S. A. Miller [75-1B] 

X • Tnrl 
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name.] 


(163). 


[Figures are xl unless otherwise indicated; source references indicated in parentheses immediate y ^ indlanaenaia 

Batoainu. Uosadaetylus (163). Dorsal, lat. 2, 3. Dixygocrlnus spp. 2 a, b. D. rotundas < 163). ^ pOBt . 6 . wachsmuth! 

,**: 4 *’ b - AlloproamllocHnus conlcus (163). Dorsal, ant. 6-7. Batocrlnus spp. 5a, b. B. subaequa M n o b |ll 0 (103). Post. 10. M. 

U^). U t. 7. B. macbridel (163). Lat. 8. Eutrochocrlnus christy! (163). Post. 9-12. Megistocr \nu* «PP- • A nt., post. 14. 1«, Fer " 

2SC?P a, ) - ^ n.M.eranril (163). Ant. 12. M.concavus (163). Dorsal. 13a, b. CarpocHnua Lure a uM Post . 17*-*. Sacco- 

14. P. white! (163). Lat. 16. P. tennesaeenels (163). Post. 16. Cylicocrlnus “**''*£*'£ « IPP- C ‘ ml ~ 

^WiabsMdlcU (142). Right ant., poet., left ant. 18a, b. CalUcrinus beachleri (142). Dorsa 1 , ^ 23. Gennaeocrinus spp. 


-»" *"/ • . V • PS - * V •lib.) pool,, IClt Dll Vi son, U. -* ■ 

(1M). Ant. 20. C. taarrlal (163). Poet. 21a. b. Comanthocrlnus Indlanenala (133). P® r “® 'P” 


M . O. w ant, (2fi). Lat. 23. G. carinetua (25). Poet. 24a, b. Eucalyptocrlnllea craaaua 

Wmlnal oompartmenta. 


(163). Lat. of cup; l»‘- 


of 


crown showing arms 
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AOROCRINUS 
Wachsmuth and Springer 1S97 

(•Dorycrinus immaturus). Cup conical, summit 
lobed IBrBr widely connected with IAmbAmb; arms 
grouped, not branching; anus opens directly through 
teamen (163). Sil.—Miss. 

A armatus Goldring [76—10]. Low calyx; arms 
bearing laterally directed spines (25). Dev.: N. Y. 
(Hamilton). 

*A. immaturus (W and S) [76—9] (/8). Miss 


T 


(Hampton). 

A. parvus (Shumard) [76—11] 
(Burlington): la., Mo. 


(163). Miss. 


DORYCRINUS Roemer 1854 [71—9] 

(*D. mississippiensis ). Cup conical, base lobed, 
generally expanded; IBrBr widely connected with 
IAmbAmb; anus opens directly through tegmen. 
which bears one or more large spines; arms grouped 
(163). Miss. (Osage). 

D. unicornis (Owen and Shumard) 176 5]. Single 

spine on tegmen (163). Burlington: la., Mo. 

D. missouriensis (Shumard) [76—7). BB greatly 
expanded; six long spines on tegmen (163). Bur¬ 
lington: Ill., Ia., Mo. 

*D. mississippiensis Roemer [76—6]. Largest, 
latest, and most specialized known form of Dory¬ 
crinus (163). Keokuk: Ind., Ia., Mo. 


AGARICOCRINITES Troost 1858 [71—8] 
{*Amphoracrinus americanus Roemer). Base flat- 
tened or concave; IBrBr widely connected with 
IAmbAmb; tegmen not spinose, anal vent directly 
through tegmen; arms grouped, large, elliptical, 
laterally directed (37, 163). Miss. (Kinderhook, 
Osage). 

A. brevis (Hall) [76—15]. Base slightly convex; 
plates stellate (163). Burlington: Ia., Mo. 

A. planoconvexus (Hall) [76—13] (163). Bur¬ 
lington: Ia., Mo. 

A. bullatus (Hall) [76 —14] (163). Burlington: Ia., 
Mo. 

A. wortheni (Hall) [76—22]. Calyx large (163). 
Keokuk: Ind., Ia., Mo. 

BATOCRINIDAE. Monocyclic; BB three, equal; 
RR in contact except at anal side; PBri quad¬ 
rangular; X followed by three plates in next circlet; 
anus opens through tube. Miss. 

BATOCRINUS Casseday 1854 [71—6] 

(*£. icosadactylus) . As commonly defined, Bato- 


cnnits has a hitmInnate calyx. IBrBr not connected 
with IAmbAmb, aims at end of :i tube, respiratory 
pores 2U; the widely flaring low dor>al cup and 
strongly arched spinose tegmen of the genotype of 
Batocrinus differ decidedly from other species (ex¬ 
cept B. rolvini Rowley) that are referred to this 
genus. Miss. (Kinderhook. Osage). 

B. maebridei Wachsmuth and Springer [75 -7). 
Smallest known species ( 7 s, 163). Hampton: Ia. 

B. subaequalis (McChesnoy) [75—5]. Convexity of 
tegmen approximately equal to that of dorsal cup 
(163). Burlington: Ia., Mo. 

B. wachsmuthi (White) [75—6). Cup large, high, 
steeply conical (163). Keokuk: Ind., la.. Mo. 

*B. icosadactylus Casseday [75—IJ. Low, rapidly 
expanding cup, highly arched spinose tegmen (163). 
Warsaw: Ind. 


ERETMOCRINUS Lyon and Casseday 1859 
(*/?. magnificus). Like Batocrinus except for flaring 
paddle-shaped arms, eccentric anal tube, ami tend¬ 
ency toward an expanded base (163). Miss. 

(Kinderhook, Osage). . 

E. tentor Laudon [76—12]. An early, primitive 

form showing slight expansion of arms (74). Gil¬ 
more City: Ia. 

E. remibrachiatus (Hall) [76-20]. ( up low coni¬ 
cal, plates smooth; distal part of arms widely ex¬ 
panded (163). Burlington: la., Mo. 

ALLOPROSALLOCRIXl'S 
Casseday and Lyon 1862 

(*4. conicus). Dorsal cup conical, almost flat: teg¬ 
men high, ending in long central anal tube: I BrBr not 
connected with IAmbAmb; respiratory pores J>. 
distinguished from Batocrinus by shape of < al> x 
(163). Miss. (Osage). 

♦A. conicus (C and L) [75-4]. Only known specie s 
(163). Keokuk: Ind., Ia., Mo. 

UPEROCRINUS Meek and Wortlicn I 860 

CAdnocrinus pyriformi, Shumard). Mrllrin "**- 
tact with IAmbAmb; arms 20, grouped, anus at 
end of long central tube; respiratory pores not 

visible (163). Miss. (Osage). 

♦U piriformis (Shumard) (76-241. Cup elongate 

lower 'sides subvertical; IBrBr weakly counci l 

with IAmbAmb (163). Miss : In. < Jne)' 

(Fern Glen, Burlington), Ark., Okla. (St. .me). 

N. Mex. (Lake Valley). I a rge spinose 

IT nashvillae Troost) [76—2aJ. l.argc 
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(Figure* are xl unleaa otherwise indicated ; source reference* indicated in parentheeea immediate > )at 4 A . lowcl ( 

J-4. AcUnocrtnlle. app. 1. A. rerruco.ua (163). Post. 2. A. ruber (175). hat. 3a. b. A. / / ,). m iM 0 iirienala 

Doryerlnu. app. 6a, b. D. nntcornia (163). Lat.. dorsal. «. D. mle-lsalpplenala (1 ( ,. mt . 11 .A.p*rvua (1,S,) 1 l* 

(74). Ant. »-ll. Aorocrinua spp. 9. A. Immaturus (163). Post. 10. A- 1 J ventra |. 14. A. bull.lu. < '*«»>• 

Ifcah-EwtaoeHnuatani 0 ' (74). Ant., lat. 13-15. Ag.rlcocrlnltea epp. 13a. b. A. pian«£°- < 1 £, crocri n u . »PP *>• 

(103). Dorsal, post. 16. Uperocrlnua aequlbrachlatua (163). Po® • * . 20. Eretmocrinua rem r . 

2 • f“ k - •*- *». M. Jueandna(183). An!, view-. 19a. b. M. verneu.ll.au. (163). *”*£**££„ app. (!•»>■ u * 

K-^oerinua chrlatyl (163). Lat. 22. Agaricocrinltea worthen. (163). Ant. 23-25. Uperoc 
ADt. 24. U. pyriform la. Poat. 26. U. naahrlllae (*0.6). Lat. 
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DICHOCHINIS 



form ; structurally like U. pyriform is but lower part 
of cup less constricted (163). Keokuk: Ind., In., Mo. 

U. aequibrachiatus (McChcsney) [76 — 10|. Cup 
bell-shaped, abruptly widened at height of arm 
attachment; IBrBr strongly connected with IAmb- 
Amb (163). Burlington: la., Mo. 

U. longirostris (Hall) [76 —23]. Calyx shape like 
that of Batocrinus ; IBrBr distinctly connected with 
IAmbAmb (163). Burlington: Ill., Ia., Mo. 

MACROCRINUS 
Wachsmuth and Springer 1S97 

(*Adinocrinus konincki Shumard). Small crinoids 
having an elongate biturbinate calyx; IBrBr in con¬ 
tact with IAmbAmb; respiratory pores 10; arms 12 
to 16 (163). Miss. (Osage). 

M. verneuilianus (Shumard) [76—19]. Slightly 
flaring rim Burlington: Ill., I a., Mo. . 

*M. konincki (Shumard) [76 —17]. Cup high and 
narrow, short spines on lower plates (163). Bur¬ 
lington: Ill., Ia., Mo. 

M. jucundus (Miller and Gurley) [76—18]. Lower 
part of cup somewhat expanded (163). Keokuk: Ind. 

EUTROCHOCRINUS 
Wachsmuth and Springer 1897 [71—7] 

(* Actinocrinus christyi Shumard). Calyx expanded 
at arm bases, wheel-shaped in transverse outline; 
anus at end of tube; IBrBr in contact with IAmbAmb 
only at anal side (except in variant specimens); 
respiratory pores 20; arms short; easily recognized 
on basis of calyx shape alone (163). Miss. (Osage). 

*E. christyi (Shumard) [75—8, 76—21]. Includes 
several varieties (163). Miss.: Ia., Mo. and III. 
(Burlington); Mo. and Ark. (Fern Glen); Ark. and 
Okla. (St. Joe); N. Mex. (Lake Valley) 

DIZYGOCRINUS 
Wachsmuth and Springer 1897 
{* Actinocrinus indianaensis Lyon and Casseday). 
Calyx globular; IBrBr in contact with IAmbAmb 
only at anal side; anal tube long, slender; respiratory 
pores not visible; arms 12 to 20; easily separable from 
Eutrochocrinus on calyx shape alone (163). Miss. 
(08age). 

D. rotundus (Yandell and Shumard) [75 —2]. 
Bound, smooth calyx; arms 20 (163). Burlington: 
la-, Mo. 

*D. indianaensis L and C [75—3]. Calyx not 


rotund; rays inailad b> 
Keokuk: lnd., la., Mn. 


nndian ridge ( 162 ). 


HEX U 'Rl X IT( I) \K. Monory.-lic; BB three, 
forming a h«-.\.ig< n; lill fi\<\ huge, as in Piuty- 
crinitcs upper sininee> cui.-h :Htd at base of arms; 
X in line with RR; ami' «>j;« ns dii'--cflv through 
tegmen. Dev. 


11 EX AC III XITES 
T. Austin and T. Austin, .Jr. 1843 

( *P!atycrinitcs intcrscapulnris Phillips). BB three; 
RR five; X in line with HR; PBrBr one or two, arms 
uniserial, main branches bearing weaker lateral 
branches (163). Dev. 

H. occidentalis (Wachsmuth and Springer) [78—8] 
(163). Cedar Valley: Ia. 


ARTHROACAXTHA Williams 1883 
(*A. ilhaccnsis). BB three, unequal; RR five, large; 
X in line with RR; arms biserial, branching; plates 
of dorsal cup bear movable spines (25). Dev. 

A. punctobrachiata Williams [78—9]. Cup conical, 
flaring, widest at arm bases (25). Hamilton: Ont.; 
N. Y. 

A. splendens (Goldring) |78—10]. Large, cup 
slightly constricted at arm bases (25). Chemung: 
N. Y. 

DICHOCRIXIDAE. Monocyclic; BB two, form¬ 
ing a hexagon; RR five, large, in contact except at 
anal side; arms arise directly from upper edges of 
RR; anus opens directly through tegmen. Miss- 
Perm. 


DICHOCRIXUS Munster 1839 [71—17] 

[*D. radiatus). Dorsal cup steeply conical; X large, 
ilmost equal in size to RIt; arms uniserial or biserial; 
tegmen low, consisting of small plates; anus opens 
directly through tegmen (163). Miss. (Kinderhook- 

Chester). 

D. delicatus Wachsmuth and Springer 178—2]. 
Cup small, high, narrow; plates smooth (78). 

Hampton: la. 

D. inornatus Wachsmuth and Springer [78 (\. 

Like D. delicatus but larger (78). Hampton: Ia. 

D. striatus Owen and Shumard [78—3]. Cup low, 
bowl-shaped, surface striated (163). Burlington: la., 

M D. plicatus Hall [78—5]. Calyx low, plates 
PAfi V rihhpd 063). Burlington: Ia., Mo. 


PLATE 77 

[Figures are *1 unless otherwise indicated; source references indicated in parentheses immediately after species p os t 4 C 
^fccrinu. „n,broau. (163). Ant. 2-4. Cactocrfnua spp. 2. C. multibrachiatus (163). Ant. 3. C. proboacidlalla (103L^<» ^ 

(78). Right ant. 5, 6. Sleganocrlnus spp. 5. S. aculptua (103). Lat. 6a, b. S. penlagonue (103). Post., ant. . • ^ j j_ xelelo- 

• *entricosua (163). Ant. 8. P. lobatua (163). Lat. 9. Strotocrlnus glyptue (163). Post. 10. Cactocrinue glans 11 i - ( (I63) . 

<103> ' Antl ,2 “ 14 - Actlnocrlnltes spp. 12. A. boonenels (17). Post. 13. A. aplnuloaus (17). Post. ‘ 4 ‘ mer , canu(i ( i63). Post. 
HU v. IS n H * P * l0Cr,ni1 * * r * cUI * < 142 >- I ,6 - ,7 - Plstycrlnitea spp. I6a. b. P. allophylua (17). Post., ant. 17. * - , at 21 . H «p«lo- 

. . Brahmacrlnua elongatus (142). Lat. views. 19. Lyonlcrinua bacea (142). Ant. 20. Cullcocrlnue sp 24 25. Mareuplo- 

Mdrrtfer (142). I.at. 22. Cyttarocrlnua erienala (25). Ixsft post. 23. Nyetocrlnua magnltubua (142). «'g 1 , ' , Dorsal 

rr M " 042). Dorsal. 25a, b. M. roaaeformia (142). Ventral, dorsal. 26. Platycrlnltea 

• Lordyloerlnua plumoaua (25). Lat. 28a, b. Amphoracrlnua divergena (163). Dorsal, lat. 
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D. liratus Hall [78 —4]. Similar to D. plicatus but 
having a much higher cup (1C3). Burlington: la., 
Mo. 

PARADICHOCRINUS Springer 1926 
(*Dichocrinus polydactylus Lyon and Casseday). 
Like Dichocrinus but differs in having an inflated 
tegmen and endotomous arm structure (140). 
Miss. (Osage). 

*P. polydactylus (L and C) [78—1, 6]. Arms 
branching four times, making eight to the ray (140). 
Keokuk: Ind. 

CAMPTOCRINUS Wachsmuth and Springer 1897 
(*C. myelodactylus). Differs from Dichocrinus in 
having coiled column that bears cirri on inner side 
of coil; normally the crown and proximal columnals 
are disproportionately small. Miss.-Perm. 

C. multicirrus Springer [78—13] (140). Miss.: 
Ala. (Chester). 

TALAROCRINUS Wachsmuth and Springer 1881 

(*Dichocrinus cornigerus Shumard). Plates of cup 
thick, outer surface convex, appearing inflated; 
PBr one, minute, triangular, often hidden from view; 
SBrBr overlapping PBr and resting obliquely 
against the R; TBr one; four arms in each ray; teg¬ 
men elevated, spinose; anal opening eccentric (140, 
163). Miss. (Meramec, Chester). 

T. ovatus Worthen [78—11] (140). Miss.: Ill. 

*T. cornigerus (Shumard) [78—12] (140). Miss.: 
Ala. (Ohara). 

PTEROTOCRINUS Lyon and Casseday 1859 
(* Aster ocrinus capitalis Lyon). Evolved from 
Dichocrinus through Talar ocrinus ; BB two, com¬ 
monly nodose and inflated; X very small in com¬ 
parison to RR, truncated on top so that RR are in 
contact above X; PBr one, small; SBr one, over¬ 
lapping PBr and resting on R; TBr one, touching 
RR at its outer extremity; first radial tegmen plates 
extended into winglike spines (140). Miss. (Ches¬ 
ter). 

*P. capitalis (Lyon) [78—16] (140). Golconda: 
Ky., Ill. 

P. bifurcatus Wetherby [78 —17] (140). Glen 
Dean: Ky. 

ACROCRINIDAE. Characterized by addition of 
a large number of supplementary plates between 
BB and RR; evolved from Dichocrinus. Miss., Penn. 


ACROCRINUS Yandoll 1855 

(*A. shumardi). BB two; RR five; X in line with 
RR; BB and RR separated by a variable number 
of intercalated plates (intercalaries); arms as in 
Dichocrinus (140). Miss., Penn. 

A. amphora Wachsmuth and Springer [78—15]. 
Large, representing maximum development of sup¬ 
plementary plates. Miss.: Ala. (Ohara). 

A. pirum Moore and Plummer [78—14] (107). 
Penn.: Okla. (Morrow). 

GL\ PTOCRINIDAK. Monocyclic; RR in con¬ 
tact all around; median ray ridges present; IBrBr 
slightly depressed; anal area containing extra 
plates; median anal ridge absent; plates stellate. 

Ord. 

GLYPTOCRINUS Hall 1847 [70—10] 

(*G. decadactylus). Dorsal cup high, conical, ex¬ 
panding regularly to arm bases; BB five, low, small; 
RR five, in contact all around; PBrBr two, SBrBr 
two, and TBrBr two in cup, median ridges on rays, 
ISBrBr and ITBrBr present; anal area marked by 
median row of plates; arms uniserial; plates stellate 
(163). Ord. (Mohawkian), Sil. (Niagaran). 

G. dyeri Meek [73—23] (163). Ord.: Ohio (Mays- 
ville). 

PERIGLYPTOCRINUS 

Wachsmuth and Springer 1897 

(*P. billingsi). Differentiated from Glyptocrinus on 
the basis of its larger BB and biserial arms (163). 
Ord. (Mohawkian). 

*P. billingsi W and S [73 —25] (163). Trenton: 
Ont. 

MELOCRINITIDAE. Monocyclic; RR in con¬ 
tact all around; IBrBr well defined; anal area not 
strongly differentiated, lacking a median row of 
plates; definitely evolved toward more perfect 
pentamerous symmetry. Sil., Dev. 

ALISOCRINUS Kirk 1929 
(* M ariacrinus tvarreni Ringueberg). Cup high, 
conical, subpentagonal in cross-section; BB four; 
median ridge on rays, IBr areas slightly depressed; 
PBrBr two, SBrBr three, TBrBr two to seven in 
cup; tegmen low, flat; arms long, slender, uniserial, 
four to ray; probably ancestral to Melocrinites (57). 
Sil. (Niagaran). 

A. laevis Kirk [74—2] (57). Laurel: Ind. 


PLATE 78 

[Figures are xl unless otherwise indicated; source references indicated in parentheses immediately after species name.) 

I. Paradlchocrlnus polydactylus (103). Lat. 2-5. Dichocrinus spp. 2. D. dellcatus (103). Ant. 3a, b. D. strlatus (163). Lat., post. 4. D. 
liratus (163). Post. 6, D. plicatus (163). Lat. 6. Paradichocrlnus polydactylus (140). Post. 7. Dichocrinus Inornatus (163). Lat. 8. Hexa~ 
crlnites occidental is (163). Ant. 9, 10. Arthroacantha spp. 9. A. punctobrachlata (25). Right post. 10. A. apiendens (25). Lat. II, 12. Ta- 
laroerinua app. 11. T. ovatus (163). Post. 12a, b. T. cornigerus (163). Post., ventral. 13. Camptocrlnus multlclrrue (140). Lat. 14, 15. Acro- 
erlnus spp. 14a-c. A. pirum (107), type. Post., dorsal, ventral. 15a, b. A. amphora (163). Right post. 16, 17. Pterotocrinus spp. 16. P. 
capital la (163). Lat. 17. P. bifurcatus (140). Dorsal. 18-27. Platycrinltes spp. 18. P. verrucosus (163). Lat. 19. P. qulnquenodus (163). 
Post. 20. P. subspinulosua (163). Lat. 21. P. hemlsphericus (163). Lat. 22. P. dlseoldeua (163). Post. 23. P. splnlfer elongatus (163). 
Lat. 24. P. burllngtonenala (163). Lat. 25. P. sculptus (163). Lat. 26. P. symmetrlcus (163). Lat. 27. P. saffordl (163). Post. 28-30. Eu- 
cladocrinus spp. 28. E. pleurovtmenus (163). Post. 29. E. mlllebrachiatua (163). Lat. 30a, b. E. tuberosus (163). Dorsal, post. 
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PHYLUM ECHIXODERMA 


CTENOCRINUS Bronn 1840 [70—12] 

{*(,. typus). Like Melon-miles but differs in arm 
structure, the two inner rami of arms strong, com¬ 
monly in apposition, the outer pair still present, 
though it) many species degenerated to feeble 
remnants (25, 57). Sil., Dev. 

C. nobilissimus (Hall) [74—15). A large form, 
crown expanding (25). Dev.: N. Y. (Coeymans). 

C. pachydactylus (Conrad) [74—11, 14]. SBrBr 
three; arms uniserial (25). Dev.: N. Y. (Coevmans). 

C. paucidactylus (Hall) [74—12]. SBrBr two; 
outer pair of arms strongly developed (25). Dev.: 
N. Y. (Coeymans). 

MELOCRINITES Goldfuss 1826 

(*■*/. hieroglyphic us). BB four; PBrBr two; arms 
extended into five tubelike appendages produced by 
union of the inside rami of the normal four-armed 
structure, outside rami absent (25, 163). Dev. 

M. bainbridgensis (Hall and Whitfield) [74—9]. 
Plates lack sculpture (25). Huron: Ohio. 

M. nodosus (Hall) [74—10]. Plates strongly 
nodose (163). Dev.: Mich. (Traverse), Wis., Ia. 
(Cedar Valley). 

CYTOCRINUS Roemer 1860 

(*C\ laevis). A small primitive form having a steeply 
conical cup; BB three; PBrBr three, ending at arm 
openings, which are large and extended into tube¬ 
like projections; no SBrBr in cup (142). Sil. (Ni- 
agaran). 

C. laevis Roemer [73—15J (142). Beech River: 
Tenn. 

TECHNOCRINUS Hall 1857 
(*T. andrewsi). Calyx structure somewhat resembles 
that of Melocrinites, but Technocrinus does not fall 
readily into the Melocrinitidae or any other recog¬ 
nized family; cup large, conical; BB four, flaring 
upward, making a definite portion of cup wall; 
PBrBr two, SBr one, TBrBr two, followed by 
stout, simple, biserial arms; XX lacking (25). Sil., 
Dev. 

*T. andrewsi Hall [74—8] (25). Dev.: Md. 
(Oriskany). 

PATELLIOCRINIDAE. Monocyclic; BB three, 
unequal; RR in contact all around; anal side com¬ 
monly having extra plates; PBrBr two, small, 
SBrBr normally one, followed by 10 arms; IBrBr 
few; differentiated from Melocrinitidae by simple 
structure of the calyx. Sil. 

ALLOCRINUS 

Wachsmuth and Springer 1889 [70—11] 

( *A. typus). Cup low, broad, base flattened; BB 
three, unequal; one large IBr; XX absent; arms 10, 
uniserial, more than one pinnule to each Br (163)! 
Sil. (Niagaran). 

*A. typus W and S [73—18]. Crown ovoid, BrBr 
of free arms inflated (142). Beech River: Tenn. 


A. longidactylus Springer [73—21]. Plates of cup 
angular, nodose; arms long, slender (142). Beech 
River: Tenn. 

PATELLIOCRINUS Angelin 1878 

(*P. pachydactylus). Cup conical or bowl-shaped- 
BB three, unequal; SBrBr normally one, IBrBr 
few , XX absent; arms 10, biserial or cuneiform uni¬ 
serial (142). Sil. (Niagaran). 

P. ornatus Springer [73—16]. Cup conical, rapidly 
expanding; low ridges on BB and RR (142). Laurel- 
Ind. 

P. rugosus Springer [73—22). Cup bowl-shaped- 
rugose markings on plates (142). Laurel: Ind. 

BRAHMACRINUS Sollas 1900 

(*B. pondcrosus). Cup high, steep-sided, base con¬ 
cave; BB three, equal; RR five, smaller than BB; 
PBrBr two, SBrBr two in dorsal cup, IBrBr defi¬ 
nitely incorporated in cup (142). Sil. (Niagaran). 

B. elongatus Springer [77—18] (142). Laurel: Ind. 

MACROSTYLOCRINUS Hall 1852 [70—15] 

(*M. ornatus). Cup conical; BB three, unequal; anal 
interradius wider than others, generally having 
three plates above X; arms 10, simple, biserial (163). 
Sil. (Niagaran). 

*M. ornatus Hall [74—13). IBr areas depressed; 
arms unusually long (163). Rochester: N. Y. 

M. fasciatus (Hall) [74—7]. Cup rounded, bowl¬ 
shaped; tegmen high (142). Waldron: Ind. 

M. granulosus Hall [74—6]. Small; smooth-plated 
(142). Waldron: Ind. 

M. striatus Hall [74—5]. Large plates; delicately 
striated (163). Waldron: Ind. 

M. laevis Springer [74—4]. Widely expanding, 
smooth-plated (142). Beech River: Tenn. 

CLONOCRINIDAE. Monocyclic; cup high, 
steeply conical, base deeply concave; BB three or 
four, at summit of concavity, not visible in side view 
of cup; RR five, laterally in contact, proximal parts 
in basal concavity; IBrBr few, in vertical series, 
IBri large; XX absent. Sil. (Niagaran). 

LAURELOCRINUS Springer 1926 
( *L■ paulensis). Sides of cup nearly vertical, base 
flattened; BB three, at summit of deep concavity; 
RR curving to form part of concavity and outer 
wall; PBrBr two, SBrBr two or three, IBri very 
large (142). Sil. (Niagaran). 

L. wilsoni Springer [73—19]. Cup high; tegmen 
constricted (142). Laurel: Ind. 

*L. paulensis Springer [73—20]. Cup not con¬ 
stricted at top (142). Laurel: Ind. 

CLONOCRINUS Quenstedt 1876 
{*Eucalyptocrinus polydactylus McCoy). Cup bowl¬ 
shaped; BB four, in basal concavity; RR large, 
forming part of basal concavity; PBrBr two, PBri 
quadrangular, PBr 2 hexagonal; IBrBr large, a 
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single long ISBr in cup; differs from Eucalypto- 
crinites in that the arms are not in compartments 
and higher IBrBr are irregular (142). Sil. (Ni- 
agaran). 

C. occidentalis Springer [73—13, 24J (142). 

Decatur: Tenn. 

DOLATOCRINIDAE. Cup depressed, broader 
than high; BB three, unequal, small, commonly 
fused; PBrBr two, PBr t quadrangular; IBrBr few, 
IBri very large; XX absent. Dev. 

DOLATOCRINUS Lyon 1857 [70—16] 

( *D . lacus). Calyx depressed, subglobose; BB small, 
commonly fused; IBrBr large, IBri exceptionally 
large; respiratory pores on tegmen; arms biserial, 
branching (163). Dev. 

D. lyoni Miller and Gurley [74—17]. BB confined 
to basal concavity; plates stellate, highly nodose 
(163). Helderberg: Ind. 

D. speciosus (Hall) [74—16]. Calyx large, low, 
relatively smooth; median ridge on rays, accented 
on RR (163). Onondaga: N. Y. 

*D. lacus Lyon [74—20]. Base flatly truncate, 
sides nearly straight (163). Onondaga: Ky. 

D. marshi Lyon [74—22]. Tegmen high; median 
ridges on rays sharp, angular (163). Onondaga: Ky. 

D. bellulus Miller and Gurley [74—21]. Distin¬ 
guished by surface markings (163). Hamilton: Ind. 

D. argutus Miller and Gurley [74—19]. Small, 
globular, relatively smooth-plated form (163). 
Hamilton: Ind. 

D. bulbaceous Miller and Gurley [74—18]. Small, 
globular; median ridges on rays; plates nodose (163). 
Hamilton: Ind., Ky. 

STEREOCRINUS Barris 1878 [70—18] 

(*S. triangulatus) . Like Dolatocrinus except that 
each ray has one PBr instead of two and RR are 
correspondingly larger (163). Dev. 

*S. triangulatus Barris [74—23]. Surface markings 
make triangles (163). Cedar Valley: la. 

S. helderbergensis Springer (133). Linden: Tenn. 

CLARKEOCRINUS Goldring 1923 [70—7] 

( *Cacabocrinus troosli Hall). Cup small, bowl-shaped, 
structure as in Dolatocrinus but BB three, large, 
recurved; PBrBr two, SBr one, TBr one, followed 
by free arms; IBr t large, rising to full height of 
bBr, one small ISBr present; arms slender, uniserial, 
branching, four to the ray; long coiled cirri given 
off at intervals along column (163). Dev. 

C - troosti (Hall) [74—1] (25). Hamilton: N. Y. 

COMANTHOCRINUS Springer 1921 
( Stereocmnu8 indianensis Miller and Gurley) Dor- 
^ cup essentially flat, slightly depressed at center; 
f" three; RR five, large; PBrBr two, SBrBr three, 
o owed by free arms; IBri large, followed by two 

r ^ a ^ es ' sharp median ridge on rays; tegmen 
•ghly arched; arms massive, uniserial (133). Dev. 


*C. indianensis (M and G) [75—21] (133) 
Hamilton: N. Y., Ind., Ky. 

EUCALYPTOCRINITIDAE. Monocyclic; BB 
four, in deeply invaginatod base* of cup; structure 
above BB perfectly pent amorous; RR in contact all 
around, partly in basal concavity and recurved to 
form lower portion of lateral wall; anus resting in 
compartments formed by partitions resting on IBrBr 
and ITBrBr and attached to tegmen, which consists 
of four cycles of plates fonning a long tube (163). Sil. 
(N. America; Europe), Dev. (Europe). 

EUCALYPTOCRINITES Goldfuss 1826 [71—2] 

{*E. rosaceus). Partitions between arms rise to full 
height of arms; IBrBr and ITBrBr rise above the 
point of origin of the free arms. Sil. (N. America; 
Europe), Dev. (Europe). 

E. crassus (Hall) [75—24], Cup high, medium in 
size, plates smooth. Niagaran: Ind., \Vis.; Ill., Ia. 

CALLIOCRINUS Orbigny 1849 

(*Eugeniacrinites costatus Hisinger). Arm partitions 
incomplete, less than height of arms; plates unusu¬ 
ally spinose and rugose (163). Sil. (Niagaran). 

C. beachleri Wachsmuth and Springer [75—18]. 
Base pentagonal, flaring, sharp median ridge on 
rays; plates rugose (163). Laurel: Ind. 

MARSUPIOCRINIDAE [71—16]. Monocyclic; 
base flattened to concave; BB three, unequal; RR in 
contact all around; PBr small, triangular; SBri 
rests on both PBr and R; no X in cup; anus opens 
directly through tegmen; stem round. Sil., Dev. 

MARSUPIOCRINUS Morris 1843 [71—16] 

(*Marsupiocrinites coelatus Phillips). Cup low, flat¬ 
tened, discoid, base flat; BB three, unequal; RR five, 
in plane with BB; PBr one, small, triangular; SBr 
one resting on both PBr and R; arms stout, biserial, 
laterally directed; anus opens directly through teg¬ 
men, subcentral; column round (142). Sil., Dev. 

M. rosaeformis (Troost) [77—25] (142). Sil.: 
Tenn. (Beech River). 

M. striatissimus (Springer) [77—241 (142). Sil: 
Tenn. (Beech River). 

THALLOCRINIDAE. Monocyclic; BB three, 
unequal; RR large, in contact all around; PBrBr, 
IBrBr, and XX excluded from cup; tegminal plates 
few, mainly OO; column round. Sil., Dev. 

LYONICRINUS Springer 1926 
(*Coccoci~inus bacca Roemer). PBrBr two; tegmen 
composed of five triangular IAmbAmb, separated by 
open ambulacra; X and two small flanking plates lie 
in posterior IAmb area; arms 10, uniserial un¬ 
branched (142). Sil. (Niagaran). 

*L. bacca (Roemer) [77—19] (142). Beech River: 

Tenn. 




























PLATYCUINITES 


203 


CULICOCRINUS MUllor 1854 

(*Platycrinus nodosus). Like Lyonicrinus oxcept the 
five triangular IAmbAmb plates are united by close 
suture and aro precedod by other IAmbAinb; also 
open ambulacra are lacking; arms biserial, massive 
(142). Sil. (Niagaran). 

C. spinosus Springer [77—20]. Questionably re¬ 
ferred to Culicocrinus (142). Beech River: Tenn. 

HAPALOCRINUS Jaekel 1895 

( *H . elegans). Cup low, base flat; RR essentially 
vertical ; arms uniserial, strongly cuneiform, branch¬ 
ing at least once, bearing stout pinnules; column 
round, carrying cirri throughout its length; 00 
small (142). Sil., Dev. 

H. cirrifer Springer [77—21]. Arms long, slender 
(142). Sil.: Tenn. (Beech River). 

H. gracilis Springer [77—15]. Arms robust, BrBr 
strongly cuneiform, pinnules large (142). Sil.: Tenn. 
(Beech River). 

CORDYLOCRINUS Angelin 1878 
(*C. comtus). PBrBr two, followed by uniserial 
arms; X in notch between RPR and LPR; tegmen 
produced into long tube rising slightly higher than 
crown; column round, giving off cirri throughout its 
length (25). Dev. (Helderberg). 

C. plumosus (Hall) [77—27] (25). Coeymans: 
N. Y. 

CYTTAROCRINUS Goldring 1923 

(*Platycrinus eriensis Hall). Column round; arms 
uniserial; BrBr of arms very elongate (25). Dev. 
(Helderberg). 

*C. eriensis (Hall) [77—22] (25). Coeymans: 
N. Y. 

PLATYCRINITIDAE. Monocyclic; BB three, 
unequal, forming a pentagon; RR large, in contact 
all around; no XX in cup; anus opens directly 
through tegmen; arms rise directly from upper edges 
of RR; column twisted. Miss.-Perm. 


PLATYCUINITES Miller 1821 [71—18] 

(*P . lacvis). BB three, largo, unequal, forming a 
pentagon, may be partly or complete fused, small B 
in LA position; RR five, very large; the cup shape 
may be steeply conical, bowl-shaped, widely flaring, 
flat, or concave; arms attached to narrow facet at 
summit of RR; structure of the tegmen varies 
greatly, depending on shape of dorsal cup; anus 
opens directly through tegmen; no XX in cup (103). 
Miss.-Perm. 

P. allophylus (S. A. Miller) [77—10]. A primitive 
type; cup steeply conical (17). Miss.: Mo. (Chou¬ 
teau). 

P. burlingtonensis (Owen and Shumard) [78—24]. 
Cup high, bowl-shaped, smooth (103). Miss. (Burl¬ 
ington): la., Mo. 

P. symrtietricus (Wachsmuth and Springer) 
[78—26]. Cup slightly lower than in P. burling¬ 
tonensis (78). Miss.: Ia. (Hampton). 

P. quinquenodus (White) [78—19]. Sides of cup 
slanting, conical, plates smooth, tegmen inflated 
(163). Miss, (Burlington): la., Mo. 

P. discoideus (Owen and Shumard) [77—26, 78— 
22]. BB and RR in flat plane; surface finely nodose 
(163). Miss. (Burlington): la., Mo. 

P. americanus (Owen and Shumard) [77—17]. 
Base flat; RR vertical; plates smooth (163). Miss. 
(Burlington): la., Mo. 

P. spinifer elorigatus (Wachsmuth and Springer) 
[78—23]. Base nearly flat; RR vertical; plates 
smooth; tegmen inflated (163). Miss.: Ia. (Burling¬ 
ton). 

P. verrucosus (White) [78—18]. Small; RR sloping 
outward; plates nodose (163). Miss. (Burlington): 
Ia., Mo. 

P. sculptus (Hall) [78—25]. Cup high, nodose 
plate markings (163). Miss.: N. Mex. (Lake 
Valley). 

P. subspinulosus (Hall) [78—20]. Similar to 
P. verrucosus but cup higher, flaring slightly more 
at arms, and plates having fewer, larger nodes (163). 
Miss.:Ia. (Burlington). 

P. hemisphericus (Meek and Worthen) [78—21]. 
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[Figures are xl unless otherwise indicated; source references indicated in parentheses immediately after species name.) 

l P 2. Rhlsocrfnus spp. la-c. R. alabamensis (21). Side of basal cone; ventral; dorsal. 2. R. cylindricus (21) (x2), type. Lat. 3a-c. Penta- 
crinus knlghtl (126). Crown (type); calyx and lower brachials (x2); columnal (x2). 4, 5. Balanocrtnue spp. 4. B. haitiensis (138) (x2). 
Articular face of columnal. 5. B. mexicanua (138) (xl.5). Articular face of columnal. 6. Pentacrinus asteriscue (21) (x5J, type. Articular 
surface of columnal. 7a, b. Aplocrlnua tehuantepec (138) (xl.5) ( type. Articular surface of columnal; side view of columnals. 8a, b. Penta¬ 
crinus subangularis alaska (138) (x2), types. Articular surfaces of columnals. 9a, b. Columnal dlapar (102), type. Lat. and articular 
views of nodal columnal. 10a, b. Pentacrinus californlcus (21) (x6), type. Articular and lat. views of columnal. lla-d. Brachial simus 
(107). Proximal, lateral, and distal views of a typical specimen; distal view of a large specimen. 12a, b. Stereobrachicrlnus pustullosus 
(107). Lat. and external views. 13a, b. Columnal granulosus (102), type. Articular and side views. 14a, b. Columnal excentricus (102), 
type. Articular and side views. 15a-c. Facets! tubercnlatus (102), type. Side, facetal, and external views. 16a-c. Facetal corrugatus (102), 
type. Side, facetal, and external views. 17a-c. Tegmlnal expgnsus (102), type. Lower, side, and upper views. 18. Facetal 11 neat us (102), 
type. External view (x2). 19a, b. Brachial acutus (102), type. Lat. and distal views. 20a, b. Columnal spicatus (102), type. Articular 
and lat. views. 21a-c. Apical urna (102), type. Side, dorsal, ventral. 22a-c. Polygonal tenulrugosus (102), type. External, side, proximal. 
23a-c. Facetal canalls (102), type. Lat., facetal, and external views. 24a-c. Apical glyptus (102), type. Internal, external, and side views. 
25a-c. Apical regularls (102), type. Internal, external, and side views. 26a, b. Marsupltee americanus (21). Dorsal, lat. 27, 28. Edriocrinus 
•pp. 27a, b. E. sacculus (53). Adult showing attachment scar; cluster of attached young specimens. 28. E. pyriformls (53). Side view 
showing cup and elongate base. 29a, b. Ageneracrinus subtumldus (153), type. Dorsal, post. 30. Ancyrocrinus spinosus (25). Lat. 31. Uln- 
tacrinus social is (3). View of somewhat flattened crown, interbrachial plates stippled. 32. Amphlcrlnus carbonarius (76). Dorsal. 33a, b. 
Edriocrinus dlspansus (53), type. Lat., ventral. 34a, b. Camarocrfnus ulrichl (122). Lateral and proximal view of bulb. 
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Cup larger, walls more noarly vertical; plates 
nodose (163). Miss.: Ind. (Keokuk). 

P. Stafford! (Hall) [78 —27]. Cup larger and higher 
than that of P. hemisphericus, sides nearly vertical; 
surface covered with smaller nodes (163). Miss.: 
Ind. (Keokuk). 

EUCLADOCRINUS Meek 1871 

(*E. montanensis). Cup as in Plalycrinites, rays 
develop into tubular extensions that bear arms (163). 
Miss. (Osage). 

E. pleurovimenus (White) [78—28]. Base flat; 
RR nearly vertical; tegmen inflated (163). Burling¬ 
ton: la., Mo. 

E. millebrachiatus Wachsmuth and Springer 
[78 —29]. Cup much higher than in E. pleurovimenus 
(163). Burlington: la., Mo. 

E. tuberosus (Hall) [78—30]. RR form part of 
flat to slightly concave base; tegmen inflated (163). 
Burlington: la., Mo. 

Subclass Uncertain 

EDRIOCRINIDAE. Aberrant crinoids, probably 
reef-dwellers, attached by base of dorsal cup; BB 
four, commonly fused; X in line with RR; arms 
broad, branching, formed of short BrBr; crown may 
be free in adult stage. L. Dev. 

EDRIOCRINUS Hall 1858 
(*E. pocilliformis). Only described genus of family 
(53, 131). Dev. (Helderberg). 

E. sacculus Hall [79—27]. The largest species; 
BB form a fused mass; RR short, rectangular; arms 
broad, flat; commonly grows in cluster of individ¬ 
uals (25). Oriskany: N. Y., Md. 

E. pyriformis Hall [79—28]. Base elongate; 
RR long, expanding upward but contracting at 
upper margins (25). Coeymans: N. Y. 

E. dispansus Kirk [79—33]. Base low, discoid; 
RR narrowing upward (53). Linden: Tenn. 

Suborder Articulata 

Crinoids having a dorsal cup that is actually 
or potentially dicyclic, IBB and BB commonly 
altered by resorption and rebuilding, or absent; 
plates of dorsal cup normally massive; RR and 
BrBr perforated by separate dorsal canal; tegmen 
studded with minute calcareous particles, mouth 
and food grooves open; proximal columnal, when 
present, typically large and fused to dorsal cup. 
Trias.-Recent. 


The articulate crinoids are feebly represented in 
the North American Mesozoic and Cenozoic forma¬ 
tions. Described species are represented for the most 
part only by fragmentary remains. 

BOURGUETICRINIDAE. Dorsal cup small; 
IBB absent; BB five or fused; RR five; arms 5 to 10; 
column lacking terminal plate, distal portion bearing 
cirri; columnals long, thin, articulating surfaces 
carrying a fulcral ridge; proximal portion of column 
expanded to full width of calyx. Cret.-Recent. 

ItHIZOCRINUS Sars 1864 

( *R • lofotcnsis). BB elongated, completely fused, 
forming large elongate base; RR small, four to seven; 
arms unbranching; column slender, composed of 
elongated segments (21). Cret.-Recent. 

R. alabamaensis (Loriol) [79-1]. Known only 
from single basal cone to which are attached five 
fused columnals (21). U. Cret.: Ala. (Ripley). 

R. cylindricus Weller [79—2]. Known from a single 
isolated dorsal cup and proximal columnal; calyx 
long, less convex and more slender than R. ala¬ 
bamaensis, lateral walls nearly straight (21). U. 
Cret.: N. J. (Rancocas). 

APIOCRINIDAE. Column without cirri, greatly 
enlarged distally and attached to heavy terminal 
plate; columnals short, articular faces marked with 
radiating striae, without fulcral ridge; proximal 
columnals often expanded to full width of calyx; 
dorsal cup composed of heavy plates; IBB re¬ 
duced in size, often fused with BB; PBrBr two; 
arms branching, commonly more than once. Jura.- 
Recent. 

APIOCRINUS Miller 1821 

(*Encrinites parkinsoni Schlotheim). Stem frag¬ 
ments that mainly on the basis of their articular 
surfaces are referred provisionally to Apiocrinus, 
constitute the only known American occurrence of 
the genus (138). Jura. 

A. tehuantepec Springer [79 —7] (138). U. Jura.: 
Isthmus of Tehuantepec, Mexico. 

PENTACRINIDAE. Column long, pentagonal to 
round, cirriferous throughout, without terminal 
plate; articular surfaces of columnals ornamented 
with quinquelobate figure; cup potentially dicyclic, 
IBB commonly resorbed; PBrBr one to eight, 
normally two; arms strong, pinnulate, branching 
(21). Trias.-Recent. 


PLATE 80 

(Figures arc xl and after Schuchert (USNM, B 88) unless otherwise indicated.] 

1 _ 4 , Palaeaater nlagarensl* (x4). 1: Abactinal side of holotype restored; probably too many accessory disk pieces shown. 2: A few infra¬ 
marginals and supra margin ala from abactinal side. 3: Abactinal side of holotype. 4: Actinal side of a ray of the holotype. 5, 6. Hudson- 
aster spp. 5. H. matutlnus. A retouched photograph (x2) showing abactinal side. 6. H. narrawayl. A greatly enlarged photograph 
of the genoholotype. 7, 8. Meaopalaeaater ahafferl.7; Actinal area of a mature individual (x3). 8: Abactinal side of a third-grown individual 
(x8). 9-11. Devonaater eucharls. 9, 10: Abactinal and actinal views. 11: Hall's diagram of the actinal plate arrangement; ambulacrals in¬ 
correctly drawn— should be opposite, not alternate (a, ambulacralia; aa, adambulacralia; m. inframarginals; o, pairs of oral armature 
ossicles; p, podial openings, but drawn a little too large; tm, the single interbrachial axillaries). 
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PENTACRINUS Blumonbnch 1804 

(*P. briareus Miller). Represented in North Amer¬ 
ica mainly by isolated cotumnals, but specimens of 
P. subangularis ala ska and P. kuighti are more com¬ 
plete; Pentacrinus can be recognised by its long 
cirriferous column, by the distinct pentalobato orna¬ 
mentation of its colunmals, and its multiple branch¬ 
ing arms (21). Trias., Jura. 

P. subangularis alaska Springer [79—81. Repre¬ 
sented by numerous clusters of columnals and the 
fragmentary upper portions of the arms of one 
specimen (139). L. Jura.: Northern Alaska (Kin- 
gak). 

P. califoroicus Clark [79—10] (21). Jura.: Cal. 
(Ccci&r). 

P. asteriscus Meek and Hayden [79—G]. Known 
from columnals only (21). U. Jura.: S. Dak. (Sun¬ 
dance), Mont. (Ellis), Wyo., Idaho. 

P. knighti (Springer) [79—3]. The only species in 
which more or less complete specimens have been 
found; it is distinguished by the less frequent whorls 
of cirri, presence of IBB, and RR that do not project 
down over first columnal; arms dichotomous, 
branching less frequently than normal for the genus 
(126). U. Jura. (Sundance): S. Dak., Wyo. 

BALANOCRINUS Agassiz 1845 
(*B. subteres). Distinguished entirely on the orna¬ 
mentation of the articular surfaces of the columnals; 
crenellae occur only along the outer margins of the 
pentalobate articular surfaces; known in N. America 
only from isolated columnals (21). Trias.—Mioc. 

B. mexicanus Springer [79—5] (134). U. Cret.: 

T^ftTnaiilir\QQ IvT py 

B. haitiensis Springer [79—4] (134). Mioc.: Haiti. 

UINTACRINIDAE. Represented by the single 
genus Uintacrinus\ these peculiar stemless crinoids 
cannot be compared well with any other known form; 
base perfectly pentamerous, IBB fused into single 
small pentagonal plate or absent; BB and RR five 
each, in lateral contact; PBrBr two, followed by 
long straight series of SBrBr, which eventually 
become free arms; fixed pinnules given off from 
SBrBr within calyx; IBrBr and ISBrBr well de¬ 
veloped; arms 10, unusually long, pinnulate, reach¬ 
ing a length of 1.2 m (4 ft) (124). Cret. (N. America; 
Europe). 

UINTACRINUS Grinnell 1876 
*U. socialis Grinnell [79—31} (124). Cret.: Kan. 

(Smoky Hill), Wyo. 


MARSIH’ITIDAK. SlcinlrsK crinoids; large pen¬ 
tagonal central plate inside IBB circlet; live large 
IBB, live large BB, live slightly smaller RR; XX 
anti IBrBr absent in cup; I’BrBr two, not incor¬ 
porated in cup; arms small, short, pinnulate. II. 
Cret. (N. America; Europe). 

MARSUPITKS Miller 1821 

(*M. tcstudinarius). The only known genus in the 
family (21). U. Cret. (N. America; Europe). 

M. americanus Springer [79—20] (128). U. Cret.: 
Miss. (Tombigbec). 


Fragmentary Remains 

Almost all specimens of fossil crinoids are incom¬ 
plete, but genera and species may be differentiated 
reliably if features that are deemed to have diag¬ 
nostic value are shown by the specimens. Frag¬ 
mentary remains, consisting of individual plates or of 
united plates forming part of a dorsal cup, tegmen, 
arm or stem, commonly are not identifiable with cer¬ 
tainty, even though the fragment may belong to a 
described species. Nevertheless, these fragmentary 
remains are worthy of study because they are abun¬ 
dant in many strata that lack well preserved crinoids 
and because kinds of crinoidal fragments from differ¬ 
ent horizons are frequently distinguishable readily. 
They have stratigraphic value. 

Individual plates or groups of attached plates 
may be classified best according to morphologic 
characters in groups such as (1) stem fragments, 
(2) plates at the base of a cup, indicated by markings 
of the stem attachment, (3) plates bearing an arm 
facet, and similar assemblages. Distinguishable 
kinds of fragments within each group may be indi¬ 
cated by a name, but inasmuch as the groups have 
no definite relation to a phylogenetic classification of 
crinoids, the names must not conflict with the Inter¬ 
national Rules of Zoological Nomenclature, nor 
should they be confused with designations for 
crinoids that are formulated according to the Rules 
(102). On the other hand, genera and species of 
crinoids have been defined on the basis of extremely 
fragmentary specimens. This is especially true of 
North American Articulata. 

Examples of named crinoid fragments that mostly 
represent unknown genera and species are described 
briefly and illustrated. 

Group Columnals. Skeletal elements belonging to 
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[Figure# are xl and after Schuchert [USNM, B 88] unle## otherwiee indicated ] 
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the orinoid stem, including cirri and structures for 
anchorage or attachment; plates of some stems 
divisible into nodals, distinguished by cirrus scars, 
and internodals. 

Columnal dispar (Moore) [79—9J. Pentagonal 
outline, articular surface distinctive; nodals thick, 
bearing five elliptical cirrus facets (102). Penn. i 
Kan. (Coffeyville). 

Columnal granulosus (Moore) [79—13]. Circular, 
thin; crcnellac even, short; lumen pcntalobatc, sur¬ 
rounded by granulose area (102). Penn.: Okla. 
(Savanna). 

Columnal excentricus (Moore) [79—14]. Eccentric 
depressed area containing pcntalobatc lumen (102). 
Penn.: Kan. (Mineral Coal cap). 

Columnal spicatus (Moore) [79—20]. Outline 
sinuate circular, articular surface elliptical, marked 
by longitudinal ridge (102). Penn.: Kan. (Coffey- 
ville). 

Ancyrocrinus spinosus Hall [79—30]. Column 
provided with recurved massive spines at base (34). 
Dev.: N. Y. 

Camarocrinus idrichi Schuchert [79—34]. Large 
ovoid sac, covered by many small plates and divided 
by vertical walls into chambers, to which the stem 
of Scyphocrinus is attached; presumably functioned 
as a float (123). Dev.: Okla. (Haragan). 

Group Apicals. Plates belonging to the lowermost 
circlet of a dorsal cup, generally marked by presence 
of a stem impression; includes BB of monocyclic 
crinoids and IBB of dicyclic crinoids. 

Apical urna (Moore) [79—21]. Circlet composed 
of three equal plates, bearing round stem impres¬ 
sion; low bowl-shaped (102). Miss.: Mo. (Burling¬ 
ton). 

Apical glyptus (Moore) [79—24]. Nearly flat 
circlet consisting of five plates, each bearing three 
ridges; stem impression subpentagonal (102). Penn.: 
Kan. (Mineral Coal cap). 

Apical regularis (Moore) [79—25]. Low conical 
circlet, five plates, surface smooth; stem facet round 
(102). Penn.: Okla. (Stanton). 

Group Polygonals. Plates of dorsal cup (or teg- 
men) that have a polygonal outline and that are not 
referable to other categories. 

Polygonal tenuirugosus (Moore) [79—22]. Thick 
plate lacking stem markings or arm facet; surface 
ornamented by irregular low ridges (102). Penn.: Ia. 
(Missouri). 


Group Facctnls. Plates of dorsal cup bearing a 
single arm facet (or a number of facets in Allngc- 
crinidao) on one margin; includes HR of I Msparata 
and Cladoidea and certain BrBr of Camerata. 

Facetal tubcrculatus (Moore) [79—151. Plane of 
facet nearly at right angle to outer surface of plate, 
which bears prominent round tubercles (102). Penn.: 
Kan. (Mineral Coal cap). 

Facctal corrugatus (Moore) [79—1(1]. Like F. 
tubcrculatus but surface marked by fine tubercles and 
low corrugation parallel to borders (102). Penn.: 
Kan. (Coffeyville). 

Facctal lineatus (Moore) [79—IS). Facet makes 
large oblique angle with outer surface of plate, 
narrower than greatest width of plate; ridges on 
outer surface (102). Penn.: Okla. (Oologah). 

Facctal catialis (Moore) [79—23]. Facet narrow, 
arcuate, concave; outer surface of plate smooth 
(102). Penn.: Kan. (Mineral Coal cap). 

Group Brachials. Plates of rays having two or 
three articulating facets on margins. 

Brachial acutus (Moore) [79—19). Sharply pointed 
spine; three articular facets at proximal edge of plate 
(102). Penn.: Kan. (Mineral Coal cap). 

Brachial sirnus (Moore and Plummer) [79—11]. 
Barrel-shaped plate, transversely truncate distally, 
three facets at proximal edge (102). Penn.: Ark. 
(Brentwood). 

Stereobrachicrinus pustullosus Mather [79 12). 

Arm consisting of fused quadrate BrBr — the only 
known part of the crinoid and on this basis described 
as a new genus and species. It is reasonable to con¬ 
sider such a fragment too inadequate for diagnosis of 
a genus and species; informal designation as Brachial 
pustullosus would be preferable (80, 102). Penn.: 
Ark. (Brentwood). 

Group Tegminals. Plates of the tegmen, including 
OO, sac plates, and others that are identifiable as 
belonging to this part of calyx. 

Tegminal expansus (Moore) [79—17). Spade¬ 
shaped sac spine, distinguished by its form (102). 
Penn.: Kan. (Mineral Coal cap). 

Group Composites. Ageneracrinus subtumidus 
(Worthen) [79—29]. Dorsal cup having characters 
of the cup in Eupachycrinus, Phanocrinus, and 
Pentaramicrinus, but lacking arms, which furnish 
basis for differentiating these genera (153). Miss.: 
Ill. (Chester). 


PLATE 82 

[Figure, are xl and after or from Jackson [Boston Soc N H. M 7) unless otherwise indicated. Several of Jackson's figures are after other 

authors.] 

i ia Fi>hlnAi.rlnus snn 1-3 E agawizl. 1: Fragment showing ambulacra and four columns of interambulacral plates (x 1.8). 2: p y r *™ < * 

lacral area (x2.4). 20. Loveneehlnu. mlMourlensla. Summit view of an old age individual. 
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SUBPHYLUM ELEUTHEROZOA 
CLASS STELLEROIDEA 1 

Subclass Astcroidca 

Asteroids have simple arms which, ns prolonga¬ 
tions of the central disk, contain extensions of the 
digestive cavity and generative organs. The ventral 
border of the arms is marked by the ambulncrnl 
groove which is formed by two rows of ambulacral os¬ 
sicles; laterally, theso ossicles are bordered by 
adambulacral or marginal plates (at the outer edge 
of the arm). All except the ambulacral plates may 
bear movable spines. Between the ambulacral 
ossicles are grooves for passage of the tube feet, 
in either a single or a double row on each side of 
the median line. The dorsal surface is formed by a 
network of ossicles, often with spines and other 
appendages. The madreporite is situated dorsally 
in one of the interrays. 

Complete asteroid skeletons are not often pre¬ 
served but it is quite likely that individual plates 
are scattered throughout the geologic column, and 
they may be expected in rocks of Cambrian to 
Recent age. 

HUDSON ASTER Stiirtz 1900 
(*Palasterina rugosa Billings). Disk small and 
without actual inter brachial arcs; rays five, short, 
tapering rapidly; skeleton composed of many cal¬ 
careous plates, some of which are illustrated in the 

following species. M. and U. Ord. 

H. narrawayi (Hudson) (80—6). Stones River: 
Tenn.; Black River: Ont.; Minn. (A variety occurs 
in Galena of Wis.) 

H. matutinus (Hall) (80—5). Trenton: Que., 
Ont.; N. Y. 

PALAEASTER Hall. 1852, emend Schuchert 1915 
(not = palaeaster of most authors) 

(*P. niagarensis ). Actinally like Hudsonaster-, abac- 
tinally like that genus also, but without radial 

columns. Sil. _ 

*P. niagarensis Hall (80—1-1). Niagaran: Ont.; 

N. Y. (Lockport). 

MESOPALAEASTER Schuchert 1914 
(*Palaeaster shafferi Hall). Rays five, tapering, disk 


small with incipient interhruchiul arcs; single axil¬ 
lary plates usually pushed inward (interhrarhial) 
and their former place occupied by proximal plates 
of adjoining inframarginal columns. II. Ord.- 
?L. Dev. (N. America). 

*M. shafferi (Hall) (80-7, 8). IJ. Ord.: N. Y. 
(Utica), Ohio (Cincinnatian). 

DEVONASTER Schuchert 1914 
{* Palaeaster eucharis Hall). Readily distinguished 
from Hudsonaster in having well developed radial 
and ambital accessory plates, in the many very 
small plates of the disk, and in the presence of inter- 
brachial axillary plates. Dev. 

*D. eucharis (Hall) (80—9-11). Hamilton: Ont.; 
N. Y. 

PROMOPALAEASTER Schuchert 1914 
(= palaeaster (part) of authors) 

(* Palaeaster granulosus Meek (not Hall) = P. spe- 
ciosus Meek). Disk with distinct and angular inter- 
brachial arcs; rays five, slender to stout, long, taper¬ 
ing; interbrachial areas complex and composed of 
single axillary interbrachials; more than one pair of 
interbrachial marginals and adambulacral plates; 
podial openings mainly in two columns but proxi- 
mally there may be two additional ones in a length 
never more than one-third the rays. M. and U. Ord. 

P. bellulusSchuchert (81—2-5). Richmond: Ohio, 
Ind. (Fragments of P. bellulus, P. speciosus, and 
P. spinulosus are usually indistinguishable.) 

STENASTER Billings 1858, emend Schuchert 1915 

( *S . salleri). Small rigid asterids; disk small, without 
interbrachial arcs; rays five, short, stout, lanceolate 
or petaloid; abactinal area devoid of preservable 
skeleton. Ord. 

*S. salteri Billings (81—1). M. Ord.: Ont.; Vt., 
N. Y. 

URASTERELLA McCoy 1851, 
emend Schuchert 1915 

(*Uraster ruthveni Forbes). Distinguishable from all 
other Paleozoic genera by the long, slender, and 
flexible rays, apparent absence of inframarginal 
columns, and absence of distinct interbrachial plates. 
Ord.-Penn. (N. America; Europe). 


1 Berry, C. T., Miocene and Recent Op/iiura akeietona: 
Johns Hopkins U, Stud Geol 11: 1£-W6. pi 1-6. 1934 

CretaceouB ophiurane from Texas: J p } b }?, n ' 

Clark, H. L., Catalogue of Recent ophiurans: MCZ (Har¬ 
vard), M 24 (4): 1-376. pi 1-20, 1915. Schuchert, C., Stel- 
leroidea Palaeozoics: Fos Cat, pars 3: 1-53, 1914; Revision 


of Paleozoic Stelleroidea with sp<*pial reference to North 
American Asteroidea: USNM, B 88: 1-301, pi 1-38, 1915. 
Spencer, W. K., A Monograph of the British Palaeozoic 
Asterozoa. Palaeontogr Soc, Pts I—X (incomplete), 1-540, 
pi 1-37, 1914-1940, London. Weller, J. M., Ophiuroid 
remains of Pennsylvania age: JP 4: 1-13, iL 1930. 


PLATE 83 


[Figures are xl and after Clark [USGS, M 54) unless otherwise indicated.) 

_ , w . • | mnlilnoros Lateral and summit views (Mo G S 4). and apical view [Ill G S 2). 4-7. Cldarls spp. 4. C. dlllerl. P° rt '°" 

of t«t *5^7. C. callfornieus. Articular surface of 7 (*2), and spines. 8-11. Dorocldarls texanus. Tubercule fx3) 

IniPrBmhnlarral olate slightly enlarged; teat restored and slightly enlarged. 12, 13. Cidaria eplendene [JP J- fc - tT1 | frrjinofUIR 

Ind . .pin, <Sf. M. .«■ |JP .3], Sid. .nd boUo.n vie... .«■ 

Side view (x0.75). 17-19. Phymoaoma texanum. Upper, lower, and lateral surfaces of test. 













CLASS ECHI NOIDEA 



U. pulchella (Billings) (81 —6, 7). Trenton: Out.; 
N.Y. 

Subclass Auluroidea 

The central disk is fairly well defined and from 
it extend five unbranched arms. Ambulacral grooves 
are formed by two rows of plates which alternate in 
position and are bordered on the outer margin by 
a single row of marginal plates. The madreporite is 
small and on the oral side. The auluroids make their 
appearance as fossils in the late Ordovician anti ap¬ 
parently disappear before the close of the Paleozoic. 
They are rare as fossils. 

TAENIASTER Billings 1858 

(*Palaeocoma spinosa). Body stellate, disk small; no 
marginal plates; rays long, slender, flexible, and 
spinose; large ambulacral pores in two rows; adam- 
bulacral ossicles contracted in middle, dilated at 
each end. Ord. (Que.; N. Y., Pa., Ohio). 

*T. spinosus (Billings) (81—8). Trenton: Que. 

Subclass Ophiuroidea 

Ophiurans or brittle stars constitute a group of 
echinoderms abundantly represented in modern 
faunas but rarely preserved as fossils. A sharply de¬ 
fined central disk contains the mouth and digestive 
cavity; the latter does not extend into the slender 
rounded arms. The arms consist of an axis of jointed 
calcareous disks (vertebral ossicles) surrounded by 
plates or by a leathery integument; they are without 
open ambulacral grooves. The madreporite is situ¬ 
ated on the oral (actinal) side of the disk. The arms 
are movable and serve for locomotion; they may be 
intertwined. 

Complete skeletons of ophiuroids are rare but 
individual plates, of which there are many different 
kinds, have been reported as fossils from formations 
as old as the Mississippian. The subclass probably 
developed in the Devonian and is abundantly repre¬ 
sented in later Tertiary and Recent deposits. 

ONYCHASTER Meek and Worthen 1868 

(*0. flexilis M and W [81—9-15]). Body small, 
subdiscoid, with five long, slender, rounded flexible 
arms or rays; arms folded together clawlike or 
opened out; dorsal surface studded with many cal¬ 
careous plates. Miss. (Keokuk): Ind. 

1 We have had assistance from Drs. H. L. Clark, 
C. Wythe Cooke, and L. W. Stephenson in revising this 
class. To these investigators we extend our grateful appre¬ 
ciation. 

1 Adkins, W. S., Texas Comanchean echinoids of the 
genus Macraster: U Tex B 3001: 101—120, il, 1930. 
Arnold, B. W., and Clark, H. L., Jamaican fossil Echinii; 


01*1 IIlIll,A Lamarck 1801 

{*0. texturala Lyman = Asterias ophiura Linnaeus). 
One of tho commonest of the living brittle stars, 
which has also been reported fossil from Tertiary 
deposits. 

O. marylandica Berry (81 —16). Mioc.: Md. 
(St. Marys). 

AMPH1URA Forbes 1848 (restricted) 

(M. chiajii). One apical or subapical mouth papilla; 
one (rarely two) small, distal papilla (oral tentacle- 
scale); middle of jaw-edge without papillae; mouth- 
slits gaping; four to seven or more (rarely three) 
arm-spines; radial shields divergent. Mioc.-Recent. 

A. sanctaecrucis Arnold (81 —17, 18). Mioc.: 
Cal. (Santa Margarita). 

CLASS ECHINOIDEA 1 2 

Echinoids (sea urchins) are free-moving echino¬ 
derms with a hollow, globular to discoidal shell or 
test which is composed of numerous thin, closely 
joined calcareous plates. They differ in general 
appearance from crinoids and most other pelmato- 
-.oans in lacking stem and arms and. in having 
surficial spines. 

The main part of the test is the corona ; it is supple¬ 
mented by a system of plates, the apical system 
(87—10), which lies near the center of the dorsal 
or abactinal surface. The test has two large openings 
which during life are covered, except at their 
centers, with leathery membranes studded with cal¬ 
careous plates The part around the mouth is the 
peristome ; that around the anus the periprod. 

The mouth is centrally or eccentrically situated 
on the ventral or actinal side of the test. In life it 
contains a very complicated dental apparatus, 
“Aristotle’s Lantern,” consisting of five hard, inter- 
radially situated teeth which are attached to a similar 
number of pyramids resting upon the membrane 
surrounding the mouth. Muscles connect the pyra¬ 
mids with each other and with projections from the 
solid test surrounding them. 

The anus is surrounded by a soft membrane similar 
to that around the mouth and lies either at the 
center of the apical system or at a variable distance 
from it in the median line of the posterior inter- 
ambulacrum, on either the upper or under surface 

description of new species of Cainozoic Echinoidea: MCZ 
(Harvard), M 50: 1-84, pi 1-22, 1927; Some additional 
fossil Echinii from Jamaica: Idem, M 54: 139-156, il, 1934. 
Clark, W. B-, Mesozoic Echinodermata of United States: 
USGS, M 54: 1-100. pi 1-54, 1915. Clark, W. B., and 
Twitchell, M. W., Cenozoic Echinodermata of United 
States: Idem: 101-341, pi 55-108, 1915. Cooke, C. W., 


PLATE 84 

[Figures are xl and after Clark and Twitchell [USGS, M 54] unless otherwise indicated.] 

1-8. Arfoaela lmprocera [JP 15]. Side, top, and bottom views. 4-9. Holectypua planatus. Top and bottom; two interambulacral plates (x3); 
apical system (x5); lateral surface of test; portion of ambulacrum (x5). 10. Echinarachnlus fairbanksi. Upper surface. 11-13. Psam- 
mechinus philanthropic. Side, top. and bottom views. 14-18. Clypeaater spp. 14-1$. C. rogersi. Side, top, and bottom views. 17, 18. C. 
browers! fx0.6) [U Cal Pub g s 12]. Top and side views. 19-21. Periarchus lyelli. Side, top, and bottom views of a small form. 

















CLASS 1'X'IIINOI I >KA 



of the test. Roguhvr or cndocuclic trsbs havr tho 
mouth contraUy placed ami the anus at the eenter of 
the apical system. Irregular or cxoct/clic tests have t he 
mouth central or eccentric ami the anus eeeentrie. 

Test plates are arranged in 10 meridinnlike /.ones. 
Five of these zones, the ntnbulnernl areas (hereafter 
designated Amb), are composed of small perforated 
plates; the other five, constituting the interamhula- 
cral areas (hereafter designated I Amb), alternate 
with the Amb and consist of somewhat larger im¬ 
perforate plates. Each zone is generally composed of 
2 columns of plates, making 20 columns in all— 10 
perforate and 10 imperforate. This number, how¬ 
ever, is not attained in some forms and is exceeded 
in others. 

I Amb plates are always simple; Amb plates may 
be simple or compound. Compound plates in some 
forms consist of two or more parts, all of which are 
joined by sutures and form a more or less polygonal 
plate. New plates are added successively to the ends 
of the Amb and IAtnb next to the apical system. 

Each Amb consists of an interporiferous area lying 
between two poriferous areas; only a few Paleozoic 
genera have the whole Amb pore-bearing. Usually 
the Amb pores are in pairs. The arrangement of these 
pairs may be in simple series, with one pair placed 
over the other in succession from mouth to apex; 
or in biserial, if so placed that there are two vertical 
rows of pairs. Simple series of pores are either ab¬ 


solutely straight or in curves or arcs of three or more 
pairs. Amb are simple if band-shaped and con¬ 
tinuous from center of top to center of bottom. 
lVtaloid Amb have pore-bearing zones separate 
between apex and circumference (ambitus) of test, 
and contracted more or less perfectly before reaching 
that region. Subpetaloid Amb are comparatively 
larger than petaloid, and the pairs of pores do not 
tend to dose again toward the ambitus. The pores 
almost cease at the end of the petaloid parts, though 
a few usually can be traced farther, at times even to 
the mouth. The anterior Amb of irregular echinoids 
is generally less fully developed and lies in an anterior 
sulcus (87—24). 

In some echinoids (e.g. Cassidulus) the group of 
Amb plates bordering the mouth are petaloid and 
swollen ( phyllodes) with pores crowded and promi¬ 
nent. This complex is the Jloscelle. The five phyllodes 
are separated by inflated I Amb plates designated 
bourrelets. 

The apical system usually consists of 10 plates 
arranged in two alternating circles of 5 perforated 
plates each. The uppermost circle is situated inter- 
radially and consists of large pentagonal or hex¬ 
agonal pieces, the basal or genital plates (87—10); the 
largest of these, the madreporite, is a sievelike 
prominence (87—10). The plate lying next to the 
front and on the left side of the madreporite is the 
anterior ocular which lies on the upper end of the odd 


Cenozoic regular echinoids of eastern United States: JP 15: 
1-20, il, 1941; Cenozoic irregular echinoids of eastern 
United States: JP 16: 1-62, il. 1942. Cooper, G. A., Lepide- 
chinoides, a genus of Devonian echinoids: JP 5: 127—142, il, 
1931; A new species of Lcpidesthcs: AJS (5) 22: 531-538. 
il, 1931. Cotteau, G. H., Description des 6chinides fos- 
siles de l’lle Cuba: Soc G Sefpuyuc, An 9: 3—49, 1881. 
Cotteau, G. H., and Egozcue y Cfa, J., Descripci6n de los 
equinoides f6sile de la Isla de Cuba Esparla: Com Mapo 
Geol, B 22: 1-99, 1897. Deecke, W., Echinoidea jurassica: 
Fos Cat. pars 39: 1-540, 1929. Duncan, P. M., Revision of 
the genera and great groups of the Echinoidea: Linnean Soc 
C Zool ), J 23, 1889. Geis, H. L., Recent and fossil Pedicel- 
lariae: JP 10: 427-448. il. 1936. Grant, U. S. IV, and 
Hertlein, L. G., The West American Cenozoic Echinoidea: 
U Cal L A Pub. Math Phys Sc 2: 1-225, pi 1-30, 1938. 
Hawkins, H. L., Cretaceous Echinoidea from Jamaica: 
G May 60: 199-216. il. 1923; New collection of fossil 
Echinoidea from Jamaica: G Mag 61: 312 324, 19 24 - 
Israelsky, M. C„ New forms of west coast fossil Echinoidea: 
U Cal Dp G, B 14: 377-396, il, 1923; Echinoids from 
Tampico region, Mexico: Cal Ac Sc. Pr (4) 13: 13 , 

1924. Jackson, R. T., Phylogeny of the Echini, with a 
revision of Paleozoic species: Boston Soc N //, M 7. 
pi 1-76, 1912; Fossil Echini of the Panama Canal Zone and 
Costa Rica: USNM. Pr 53: 489-501. 1917; Fossil 

Echini of West Indies: Carnegie Inst. Pub 306: 1-103, U, 
1922. Kew, W. S. W. t Tertiary echinoids of the Garrizo 
Creek region of the Colorado Desert: U Cal Dp G, B 8: 


39-60. 1914; Tertiary echinoids from the San Pablo group 
of middle California: Idem, B 8: 365-376, 1915; Cretaceous 
and Cenozoic Echinoidea of Pacific Coast of North Amer¬ 
ica: U Cal Dp G, B 12: 23-237, pi 1-42, 1920. Klem, M. J., 
Revision of Paleozoic Palaeechinoidea. with synopsis of all 
known species: Ac Sc St L, Tr 14: 1—98, pi 1-6, 1904. 
Lambert, J., Considerations sur les Echinides de la Com- 
manche S6rie du Texas: Soc G6ol France , B 26: 263—278, 
1926; Quelques fichinides dans le Neogenes de Test du 
Mexique: Ec Geol Helvetiae 21: 272-283, 1928; Oligopygus, 
et sur quelques fichinides fossiles de Cuba: Soc Giol France , 
B (5) 1: 289-304, 1931. Sanchez, Roig M., Los equino- 
dermos fossiles de Cuba: Cuba, Dir Montes Minas, Bol 
Minas , 10: 1-143, il. 1926. Schuchert, C., Jackson on the 
phylogeny of the Echini (a review): AJS (4) 34: 251-263, 
1912. Slocom, A. W. f New echinoids from the Ripley group 
of Mississippi: Field Mus N H , Pub 134, gs 4 : 1-16, il, 1909. 
Smiser, J. S., Echinoid fragments in the Cretaceous rocks 
of Texas: JP 7: 123-163, il, 1933; Cretaceous echinoids 
from Trans-Pecos Texas. JP 10: 449-480, il, 1936. 
Stefanini, G-, Relations between American and European 
Tertiary echinoid faunas: G»SA, B 35: 827-846, 1924. 
Vaughan, T. W., Stratigraphic significance of species of 
West Indian fossil Echini: Carnegie Inst , Pub 306: 105-122, 
1922. Weisbord, N. E-, Some Cretaceous and Tertiary 
echinoids from Cuba: B Am Phi 20: 1—270, il, 1934. 
Whitney, F. L., The Echinoidea of the Buda limestone: 
B Am Pal 26: 1-36, il, 1916. 
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(Figures are xl unless otherwise indicated.] 


1 2 tfihbai fUSGS M 541. Top and aide viewe. 3. Eoecutella coosenuls (U Cal Pub g s 12J. Upper surface of holotype. 4-9. As- 

LdpLb « - 12] 4. 5. A. lumldus. Side and top viewe of holotype. 6. 7. A. brewerlanus. Top and eide v,ew. of holotype. 
irodaspls epp. IU Lfti ruD g b « .... ___ . . ..__«_mono u and top of type. 


8, 9. A. spatloeus. Top and side viewe 


of holotype. 10-12. Protoscutella mississlpplensis (USGS, M 54]. Side, bottom, and top o type. 


>8us. Top ana siae viewo ui — * -----. 1 -- * fTT f A Pll u vf A *h Phvs 

18—15. Scutells abertl (x0.3) (Md G S, Mioc]. Top, bottom, and side viewe. 16, 17. Dendraster excentrlcus [U Cal L , 


Sc 2). Diagrammatic top and bottom views. 
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or anterior Amb. The lower circle of smaller plates on 
the ends of the Amb are radial or ocular plates 
(87—10, 12). 

Test plates usually aro covered with tubercles and 
granules which carry spines. The larger tubercles are 
prinxaries. The base or boss of the tubercle supports 
a rounded knob ( mamelon) which may be perforate 
(with a shallow central foramen) or imperforate. A 
plain sunken space surrounding the base of the 
tubercle is the areola (83—8); its outer limit gener¬ 
ally is marked by a ring of granules, the scrobicular 
circle. All tubercles bear movable spines. 

Fascioles are narrow bands of close granular orna¬ 
mentation which support many small spines and 
pedicellariae (89), often appearing as shallow grooves 
on a bare test. The peripetalous fasciole follows the 
margin of the petaloid parts of the Amb. The anal 
fasciole surrounds the anus and the subanal incloses 
a space beneath the anus. 

The vertical range of living echinoids is from low 
water, where they are often uncovered, to great 
depths (nearly 18,000 ft). Echinoid larvae are mero- 
planktonic. 

Fossil echinoids range from Ord. to Recent, but are 
of little importance as index fossils until the Cret. 

Order Perischoechinoida. Test regular (with peri- 
proct at center of upper side and peristome at center 
of lower); Amb with 2 to 20 columns of single plates; 
IAmb with 3 to 14. Order contains most of the 
Paleozoic echinoid genera. Sil.-Perm. 

ECHINOCRINUS Agassiz 1841 

(= archaeocidaris McCoy 1844, 1849; 
palaeocidaris Desor 1846) 

('Cidaris urii Fleming). Test large, regular, and 
globular; Amb reaching the mouth, straight, with 
two columns of poriferous plates each with a pair of 
pores; plates irregular, imbricating toward mouth, 
IAmb with four to seven columns of large, thin 
plates, the median ones hexagonal, those bordering 
the Amb polygonal or rounded; median plates 
beveled slightly over those on either side and these 
over others to the Amb edge; each IAmb plate with 
a large primary tubercle on a conical elevation and 
surrounded by a large flat areola and a circlet of 
granules; primary spines large, usually serrated (the 
spines and single plates are frequently the only 

parts known). Miss.-Penn. 

E. halliana (Geinitz) (82-13-15) IAmb plates 
small, up to 3 mm in diameter; primary spines 
slender, surface finely striate, the striae spinulose; 


length of spines about 7 mm. Penn.: la., Neb., Mo., 
Colo. 

E. shumardiana (I fall) (82—6). Miss.: Keokuk 
and Warsaw of 111., Mo., Nov. 

E. agassizi (Hall) (82—1-3). Plates small, hexa¬ 
gonal except those adjacent to A mb] central tubercle 
slender, elongate, projecting above surrounding, 
abruptly elevated annulation; a low annular ridge 
outside this; spines elongate, compressed, con¬ 
tracted below, with greatest diameter one-third 
distance from base; spiniform tubercles except on 
lower part. Miss. (Burlington): la., Mo.; Penn.: 
Kan., Tex. 

E. dininnii (White) (82—4, 5). Spines of several 
kinds; principal ones fusiform, from 50 to 60 mm 
long, with greatest diameter near middle, covered 
with many irregular spinules projecting at right 
angles and most abundant on lower part; smaller 
spines more slender, equally spinulose. Penn.: Ia., 
Mo., Neb. 

E. aculeata (Shumard and Swallow) (82—7-12). 
Primary spine elongate, fusiform, with rather coarse, 
oblique spinules often curved at base and apex. 
Penn.: Mo., Tex.; Perm.: Kan. 

OLIGOPORUS Meek and Worthen 1860 
(= melonopsis Meek and Worthen i860) 

(fMelonites danae). Test spheroidal with more or 
less strongly developed melonlike ribs; Amb with four 
columns of plates and IAmb with four to nine at 
equator or ambitus (adult feature); differs from 
Lovenechinus in having isolated plates besides the 
four columns of Amb plates; pore-pairs multiserial. 
Miss. 

*0. danae (M and W) (82-17-19). Keokuk: 
Ind., Ill., Ia., Mo. 

LOVENECHINUS Jackson 1912 

(*Oligoporus missouriensis). Four columns of plates 
in each Amb, pore-pairs biserial; four to seven 
columns of plates in each IAmb. Miss. (N. America; 
Europe). 

*L. missouriensis (Jackson) (82—20). Burlington: 
Mo.; Keokuk: Ill. 

MELONECHINUS Meek and Worthen 1860 
(= melonites Norwood and Owen 1846) 

(*Melonites multipora Norwood and Owen). Test 
large, spheroidal, grooved longitudinally; A mb broad, 
concave on both sides of a median ridge, with 6 to 12 
columns of plates, each perforated near its outer 
border by a pair of pores; plates slightly imbricated, 
the median rows the largest; IAmb with 3 to 11 
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[Figure# are xl and after Clark and Twitchell [USGS. M 54) unlesa otherwise indicated.) 

, , _ . , P ma , roD hora (x0.9) [Tuomey and Holmes: Pleic Fos S Car 1857). Side and top views. 3. E. mlcropora [U Cal 

L A Pub P Math Phys Sc 2). 4-6. Mellila carolInlana (x0.9) [Tuomey and Holmes: Pleic Fob S Car 1857). Side. top. and 
T-^.'caaelduUis gouldllf Three views of a specimen. .0-15. Harden,n,a s PP . .0-12. H florealla. Potior. s£ . a"d 

aequoreua. Side, bottom, and top views. 16-18. En.llaster texanus. Three views of a specimen. 19-21. Holaster slmpl 


bottom views. 
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columns of platos diminishing in number toward 
the poles; tho median plates are hexagonal, tho two 
rows adjacent to tho Amb pentagonal, with edges 
indented by tho zigzag of the A mb plates; edges of 
plates sometimes oblique, especially if thick; tuber¬ 
cles small, numerous; spines minute, very thin, 
needlelike; periproct circular; genital plates with 
three to five apertures each; oculars with a single 
pore; IAmb enter peristomial margin as two plates; 
passing dorsally new columns are introduced, the 
first plates of which aro pentagonal with the most 
prominent apex pointing ventrally; a ventrally 
adjacent plate of one of the bounding columns is 
characteristically heptagonal; newly added plates 
dorsally are more or less rhombic in outline — a 
fact which facilitates orientation of obscure frag¬ 
ments. Miss. (N. America; Great Britain; Russia). 

*M. multiporus (N and O) (83—1-3). With 10 
Amb and 7 to 9 IAitib columns of plates. St. Louis: 
Tenn., Mo. 

LEPIDESTHF.S Meek and Worthen 1868 
(*L. coreyi). Characterized by great development of 
Amb and relative reduction of IAmb ; plates of 
corona regular and imbricated; IAmb with three to 
seven columns of plates; Amb broad with 8 to 16 
columns of plates. Dev .-Penn. (N. America; Great 
Britain; Russia). 

*L. coreyi M and W (82—16). Miss. (Keokuk): 
Ind. 

Order Cidaroida. Test regular; Amb plates simple; 
primary tubercles perforate. Miss.—Recent. 

CIDARIS Lesxe 1778 

(*C. papillata = Echinus cidaris Linnaeus. H. L. 
Clark (1907, 174) designated Cidarites tribuloides 
Lamarck). Test spheroidal; mouth opening central 
below, anus central above; Amb narrow, undulating, 
extending from top to bottom and composed of 
numerous plates; IAmb plates few, commonly with 
a simple primary spine. U. Trias.-Recent. 

C. dilleri Clark (83—4). U. Trias.: Cal. (Hos- 
selkus) * 

C. califomicus Clark (83-5-7). Jura: Cal. 

(Mormon). , 

C. splendens (Morton) (83—12, 13). Differs from 
Phyllacanthus mortoni in having coarser sculpture 
and spindle-shaped spines. Eoc.: N. J. (Vincentown), 
Ala. (SaltMt.). 

DOROCIDARIS Agassiz 1869 
(*D. papillata Leske). Test almost spherical with 


subcircular peristome; apex dieyclic; suture tic- 
pressed; IAmb tubercles perforate with deep scrobic- 
ula; Amb pores ovoid with pores of pair connected 
by a slight ridge; three to four knobs on an Amb 
plate; spines long, cylindrical, with rows of eleva¬ 
tions. Cret.-Recent. 

D. texanus (Clark) (83—8—11). I’lutes from 
ambital region: Amb plates 0.4 mm high, 2.5 mm 
wide; IAmb , 10.5 mm high, 15 mm wide. L. Cret. 
(Washita): Tex. 

LEIOCIDARIS Desor 1855 

( *L . itnpcrialis Lamarck). Test depressed, peri¬ 
stome small, apex dieyclic; Amb composed of equal, 
granulated primaries; pores connected by groove; 
IAmb plates large, their tubercles perforated; spines 
variable, generally cylindrical. Cret.-Recent. 

L. hemigranosus (Shumard) (83—16; 89—1-3). 
Amb areas with six rows of granules in middle; 
poriferous zones deeply depressed; one of the largest 
Mesozoic echinoids. L. Cret. (U. Washita): Okla., 
Tex. 

PHYLLACANTHUS Brandt 1835 

(*Cideriles imperialis Lamarck). Differs from Cidaris 
in that pores of each pair are farther apart, hori¬ 
zontal, and connected by a groove. Eoc.-Recent. 

P. mortoni (Conrad) (83—14,15). Eoc. (Jackson): 
N. C., Ga., Fla., Ala. 

Order Centrechinoida. Test regular; Amb plates 
compound, rarely simple; primary tubercles per¬ 
forate or imperforate. Trias.-Recent. 

SALENIA Gray 1835 

( *Cidarites scutiger Goldfuss). Test globose or de¬ 
pressed; Amb plates compound or largely simple; 
subanal plate touching all genitals; oculars exsert or 
ocular I reaching periproct, perforated at adoral 
edge. Cret.-Recent. 

S. texana Credner (89—4, 5). Cret. (Fredericks¬ 
burg and Washita): Tex. 

PHYMOSOMA Archiac and Haime 1853 
(= cyphosoma Agassiz 1838) 

(^Echinus milleri Demarest = Cidaris koenigi Man¬ 
ted). Test flattened, with very large peristome; 
tubercles crenulate, imperforate. Cret., Tert. 

P. texanum (Roemer) (83—17-19; 89—9). Pores 
uniserial from near peristome to ambitus, beyond 
which to apical system they are biserial; peristome 
about 0.4 diameter of test, with distinct branchial 


PLATE 87 


[Figure* are xl and after Clark and Twitchell (USGS, M 54) unless otherwise indicated.) 
r , , E w hltei. Top. bottom, and aide views of type. 4-6. E. califomicus. Side, top, and bottom views. 7-16. Hemi- 
aater «nn 7-9 H texanus. Top. bottom, and side views. 10-12. H. slocomi (= H. lacunosus) [Field Mus N H, Pub 134). 10: Apical sys¬ 
tem f ,7 Ri. „ genital dates' m. madreporite; r, radial plates. 11: Plates of anterior Amb (x6). 12. Portion of anterior Amb where it 
joins the ipiwl system (xfl).’ 13-16. H. parastatus. Top, bottom, and posterior views, and apical system (x5) of type^ 17-21. Llnthla 
▼ariabilis [Field Mus N H, Pub 134). 17-19: Three diagrammatic views; 20, 21: Top and bottom views of a specimen. 22-24. Eupatagus 

florldanus. Bottom, aide, and top views. 
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incisions; periproct subpontugoiml. Fredericksburg: 
Tex. (Comanche Peak, Goodland). 

ARBAC1A Gray 1835 

{*Cxdaris puslulosa Leske). Primary spines short, 
cylindrical or flattened near tip; test stout; abnc- 
tinal surface with numerous articulated primary 
spines; Amb plates with three pairs of pores. Olig.- 
Recent 

A. improcera (Conrad) (84—1-3). U. Mioc.: Va. 
(Yorktown). 

PSAMMECHINUS Agassiz 1846 
(' 'Echinus miliaris Gmelin). Amb straight with nar¬ 
row poriferous zones, interporiferous areas with two 
vertical rows of primary tubercles; I Amb with two 
vertical rows of primarie • and some secondaries and 
miliaries; peristome small, circular; buccal mem- 
bane with numerous concentric plates besides 10 
buccal plates. Cret.-Recent. 

P. phll anthropus (Conrad) (84—11-13). U. Mioc.: 
Va. (Yorktown). 

Order Exocycloida. Test irregular, with more or 
less marked bilateral symmetry. Jura.-Recent. 

HOLECTYPUS Agassiz 1842 

(*Echinites depressus Leske). Amb narrow, straight, 
widest at ambitus; some plates compound; I Amb 
with rather large plates and many rows of tubercles; 
mouth opening 10-angled; anal opening large, pyri¬ 
form, situated between mouth and posterior edge of 
test; apical disk small, central. Jura., Cret. 

H. planatus Roemer (84—4-9). Amb with six 
irregular rows of tubercles; pores in single pairs; 
I Amb with numerous narrow plates, each having a 
nearly horizontal row of small tubercles. (H. charl- 
toni Cragin, from the Denton, is^ a much larger 
species.) Fredericksburg and Washita: Tex. 

H. limitis Bose (90—5). Differentiated from pre¬ 
ceding by its larger Amb and I Amb plates; former 
from ambitus average 3 mm or more wide, latter 
from same region, 6 mm or more wide. U. Washita. 
Tex. 

CLYPEASTER Lamarck 1801 

(*Echinus rosaceus Linnaeus). Test roughly pentag¬ 
onal, generally large, with central peristome and 
small marginal periproct; dorsal surface convex, 
high; Amb petaloid; ventral surface hollowed to 
deeply placed central peristome; ventral furrows 
straight; internal structure in form of pillars in¬ 
vesting Amb with double wall but not forming con¬ 


centric partitions near edges; surface with fine spines. 

II. Eoc.-Recent. 

C. rogersi Morton (84—14-16). Olig. (Vicksburg): 
Ga., Ala., Miss. 

C. bowersi Weaver (84—17, IS). Plioc.: Cal. 
(Carrizo); L. Cal., Mex. 

*C. rosaceus (Lamarck). Subelliptical, obscurely 
pentagonal; actinal surface often flat for a short 
distance before descending to deep peristome. 
Plioc.? of Florida; closely related forms are found 
in the Tert. of West Indies and San Domingo; living 
to depths of 30 ft off coast of S. C. to the Bahamas, 
Cuba, and Guadaloupe. There seems to be no 
important difference between Tertiary and Recent 
forms. 

PERIARCHUS Conrad 1866 

(*Sismondia alta = Scutella lyelli Conrad). Seutel- 
loid, with central apex abruptly elevated; margin 
thin; short Amb open at ends and extending only 
halfway to margin; genital pores five; periproct on 
under side, usually nearer to mouth than to margin. 
Eoc., Olig. 

*P. lyelli (Conrad) (84—19-21). Margin thin, 
gently concave for less than a fourth the diameter, 
rising abruptly in center to apical system; A mb uni¬ 
form; actinal surface flat; grooves bifurcating. 
Claiborne and Jackson: N. C. (Castle Hayne), Ala. 
to Tex. 

SCUTELLA Lamarck 1816 

(*Echinodiscus subrotundus Leske). Tests very flat, 
subcircular in outline, sometimes undulating or 
notched, broadest behind; Amb furrows branching; 
petaloid part of Amb unequal, well developed, 
nearly closed; peristome small, central, subcircular; 
periproct very small, mostly inframarginal; apical 
system central, more or less pentagonal Mioc.- 
Recent. 

S. aberti Conrad (85-13-15). Discoidal, orbic¬ 
ular, very much depressed with three broad notches 
in posterior border; test swollen in middle and de¬ 
pressed at apex. Mioc.: Md. (Choptank). 

PROTOSCUTELLA Stefanini 1924 

(*Scutella mississippiensis Twitchell). Characterized 
by five genital pores and bifurcated actinal fur¬ 
rows; differs from Periarchus, which it closely re¬ 
sembles, in having periproct at edge of notch in 
posterior region. Eoc. 

*P. mississippiensis (Twitchell) (85—10-12). 
Claiborne: Miss., Tex. 
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(Figures are xl and after Clark [USGS, M 54] unless otherwise indicated.] 

,.t t.t n 2R181 2-4 Cottaldla rotula. Side view of the type; Amb plates (xlO); I Amb plates (xlO). 5-7. Tetragamma 
1. Mac raster .lef.n. [U TexB 283 Sp^ g washitaster riovislae (*2) (U Tex B 2838J. 9. 10. Mm raster waahltae. 

atreeruwitzl. Amb ‘^^.^^oped^a symmetric I Amb and Amb plates (x8); side and top views of type .5-18 LepUrba^a 

ZSt! U.« ; H-a*. (.4). 19.20. G®n.opygu® Top.nd.id* view, .f W- ^ 

opals occidental!*. I Amb plates (x3); Amb plates (xG); top view of type. 
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ECIIINARACIINIUS Gray 1825 

(*Scutella partna Lamarck). Test like Scutclla but 
with petals open tl is tally; petals nearly equal; peri- 
proct typically marginal; genital pores four. Tert., 
Recent 

E. fairbanksi (Arnold) (84—10). Anterior petal 
differs from others in having its inner row of pores 
diverging gradually to end, which is wide open — 
much more open than in the other petals. Mioc.: 
Cal. (Vaqueros). 

DEND11ASTER Agassiz 1S47 

(*Scutella excentrico Eschscholtz). Test rather stout, 
wider than long, with abactinal system posterior to 
apex; no slits or lunules; posterior petals much 
shorter than others; periproct on oral surface. 

Plioc., Recent. 

D. gibbsi (R6mond) (85—1-2). Apical system 
about one-fourth the longitudinal diameter from 
posterior end; A mb broad, the transverse grooves 
continued nearly to center; posterior petals flexuous, 
periproct submarginal. Etchegoin: Cal. 

*D. excentricus (Eschscholtz) (85—16, 17). Api¬ 
cal system eccentric, one-third diameter from pos¬ 
terior end; posterior pair of petals shortest, wide 
and nearly closed; summit in front of apical system. 
Pleist., Recent: Cal. (San Pedro); the common 
“sand dollar” on the Pacific Coast from Alaska to 
Mexico. 

ENCOPE Agassiz 1840 

(*Echinodi$cus emarginatus Leske). Larger and 
thicker than Mellila and with five instead of four 
genital pores; more or less subpentagonal, with 
broad notch or lunule in median line of two or more 
of the Amb and large lunule in posterior IAmb. 
Mioc.-Recent. 

E. macrophora (Ravenel) (86 1, 2). Large; 

posterior lunule broad and surrounded by elevated 
rim; posterior end gently rounded, not notched; 
marginal notches shallow, posterior lateral pair 
deepest; periproct on proximal slope of posterior 
lunule; related to E. grandis Agassiz of Plioc 


Recent, of Cal. U. Mine., Plioc.: S. C. (Duplin), 
Fla. (Caloosahatehee). 

E. micropora Agassiz (86—3). 'Peat depressed, 
flattened; highest anteriorly; edges thin. Plioc., 
Recent; S. Cal. to Peru, S. A. and Galapagos. 

EOSCUTELLA Grant and Hertlein 1938 

(*Scnlclla cooscnsis Kew). Test depressed, gently 
and uniformly arched, margin thin, much wider 
than long; Amb petals elongate and elliptical, with 
almost straight parallel sides, not completely closed 
at distal ends; apical system central; genital pores 
four; periproct small, marginal. Eoc. 

*E. coosensis (Kew) (85—3). Tejon: Ore. 

MELLITA Agassiz 1841 

(*Scutella quinquefora = Echinodiscus quinguies per¬ 
forata Leske). Test thin and flat as in Scutella, but 
with four or five Avib lunules; genital pores four; 
not an important index genus, but genotype is com¬ 
mon along Atlantic Coast today. Mioc.-Recent. 

M. caroliniana Ravenel (86—-4-6). Slightly wider 
behind; posterior lunule twice as long as others. 
U. Mioc.: Va. (Yorktown), N. C., S. C. (Duplin). 

ASTRODASPIS Conrad 1856 

(*A. antiselli). Test discoidal; apical system central 
or subcentral, with four genital pores; petals long, 
nearly straight, and open at distal ends; in later 
species petals are elevated and IAmb depressed, 
peristome approximately central; periproct mar¬ 
ginal or inframarginal. Mioc., Plioc. 

A. brewerianus R6mond (85—6, 7). M. Mioc.: 

Cal. (Briones). 

A. tumidus Remond (85—4, 5). Test margin 
tumid, notched at ambitus in Amb, the nqtching 
deeper in the two posterior areas; petals elevated; 
IAmb usually with medial groove extending from 
margin to summit; mouth sunken. U. Mioc.: Cal. 
(San Pablo). 

A. spatiosus Kew (85—8, 9). L. Plioc.: Cal. 
(Jacalitos). 

CASSIDULUS Lamarck 1801 
(*C. caribaearum). Test small, oblong, depressed 
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, ._indicated Echinoid plate® from USGS. M 54: pedicellate from JP 10 [eorne of Gei. 1 figure® are from other 

[Figure® are xl un authors] ~ Ambulacrum, ambulacral. etc.; IAmb - Interambulacrum, etc.).] 

.... v Tubercle® (*2): IAmb plate (x2); portion of Amb (x5). 4 . 5. Salenla texana. Portion of Amb (xlO); IAmb 

R ? . h |S Amb (x8>. 7. 8. Hemlaater ealvlnl. IAmb plate (.3): anterior Amt plate® <x5). 9. Phymoaom. tex- 

(x3). • Epi^r wW^. Poruo^of ^ p]ate8 ^ , Amfe p|ate (x3) . u . LorloU. texana. Amb 

anom. Portion of IAmb <«3>. 12 ’ Macral|ter n<M j op y g ». IAmb and Amb plate® (x5). 17-19. Lorlolla ornata. Ami and IAmb plate® 

?'**** < *5 > i / h P f*201 20 21 Enallaater texanua. Amb plate® (xlO). 22. 23. Gonlopygu® zlttell. Amb and IAmb plate® (x3 x4). 

MO) <«?> pe4U .„.ri... 24. Sph.er«.hlmi. gr.nul.rl. <L. m .rck) <x!0, R«»t. aMJ: 

24 - 45 . PedkeHarUe. 2 - Mo . (G len Dean). 28. 29: Exterior and interior of a valve (x25) from Penn, of III. <L»* 

t. !Salou. ^edTellariae. 30-32. PourU.eaU w.ndell Mortenaen [after Morteneen], Complete head (.65) and aide 
Salle). 30-35. Op c * (*110)- Recent. 33-35: Complete head (x40) and interior and exterior of valve (x40). from Penn, of Tex. 

Tr "K ^7 £F‘ M.pedlcelTarUe. 36. Ar.eo.om a blcolor Agaaaix and Clark (x55) [after Aga®®ix and Clark], .37. AM- 

^a^ m) .36,»7.TripMloa. 9e«« , ^ c , ark] Reeent 38 ^ 4 . Trid ent*te pedlcellariae. 38-40: Exter.or and interior of 

dodiadema ionijum Agwa a ^ 55 f rom penn of Tex (Miner ., We „ 8) . 41 , 42 . Eucldaria thon.r.1 (Valentin) [after 

valve <*25 d “ d * de view of .ingle valve (x45). Recent. 43. 44: Side view, of a head (x 40 ) from U Ml-, ot1 \. 

(Renault)" 45 Echinua ephaera (Forbee) (after Gedde® and Beddard: R 8oc Edinburgh. Tr 30]. Plate®, spine®, and pedice ariae 
a. triphyllou®;' 6, globiferoue; c. ophicephalou.; d. tridenUte. Recent. 
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convex doreally, flat below; Ami. narrow sub- 
nettioid, not closing; pores continuing around mar¬ 
gin to well developed floscollo; mouth in front of 
middle; pcriproct longitudinally elongated, on 
upper posterior margin. Tert., Recent. 

cTgouldU (Bouvd) (86-7-9). Vicksburg: Ha. 
(Suwanee), Ga. (Flint River). 

HARDOUINIA Arcliiac and Haiino 1853 

(*Pyaorhynchus mortonis Michelin = Cassidulus sub- 
quadratus Conrad). Includes Cretaceous species 
originally assigned to Cassidulus. Cret. 

H. florealis (Morton) (86-10-12). Marginal out¬ 
line subpentagonal, angular posteriorly; apex 
slightly in front of center; IAmb wide, covered with 
small, perforated tubercles; peristome pentagonal, 
with Amb areas near it broadened and conspicuous; 
periproct in a short, narrow furrow. U. Cret.: N. J., 

Del., Ala. (Ripley). _ 

H. aequoreus (Morton) (86—13-15). Differs 
from preceding in its more depressed and elongated 
form. U. Cret.: N. J., Ala. 

HOLASTER Agassiz 1835 
(*H. nodulosus Goldfuss). Test oval in marginal out¬ 
line, flat beneath, swollen and high above; plates 
large; anterior Amb in a shallow groove; mouth 
opening subanterior, elliptical, broadest trans¬ 
versely; anal opening situated above lower posterior 
margin, oval; apical system elongate. L. Lrei.- 
Tcrt 

H. simplex Shumard (86—19-21; 89_ “ 10_12) - 
Test much elevated, rounded above, flattened 
below; plates commonly found. L. Lret..UKia., 
Tex. (Duck Creek, Fort Worth, Weno). 


HEMIASTER Desor 1847 
CSpalangus bufo Brongniart). Test hearLshape, 
longer than broad, depressed, with numerous plates 
and an anterior groove; the two posterior 

close together and are separated * TO * n . , , 

anterior by a wide space; anterior Am6 lies n shal 

low groove; pores oblique and in pairs ^on 
anterolateral Amb diverge, are dors^Y sunken, 
petaloid, and much longer than the P°s ’ 

pores of petaloid portion united, the o . 

largest; feciole present near edge of test, surround 

ing the petaloid parts. Cret.-Recent. 

H. texanus Roemer (87 7-9). An ri , 

broad and deep; anterolateral Amb en trans 
in upper portion; mouth opening large trans 

versely oval; anal opening large .• (Austin) _ 
truncated posterior surface. C. Cre .. 


H. slocomi Lambert (= II. laciinosus Slocom) 
(87—10 12). Differs from preceding in its smaller 
size and in the sunken nreoles around the tubercles; 
posterior IAmb area rounded (forms a ridge in 
II. parastatus). U. Cret.: Twin.?, Miss. (Prairie 
Bluff). 

II. parastatus (Morton) (87—13-16). Upper sur¬ 
face elevated, with a deep anterior groove and sharp 
posterior ridge, the latter truncated by flat, nearly 
vertical posterior margin; petaloid areas depressed, 
anterior pair bent backward at their center and 
about twice length of posterior; mouth opening with 
distinct overhanging lip; anal opening small, situ¬ 
ated high on truncated posterior surface. U. Cret.- 
Eoc.: Ripley of N. J., Ala., Miss.; Rancocas (Vincen- 

town) of N. J. 

E PI ASTER Orbigny 1855 
(*E. trigonalis Desor). Test heart-shaped, notched 
by anterior groove with posterior keel; unpaired 
Amb with rounded pores separated by granules; 
peristome labiated; no distinct fasciole. Cret. 

E. white! (Clark) (87-1-3; 89—6). Small; anal 
opening high on posterior truncated surface. L. 
Washita and U. Fredericksburg: Tex. 

E. californicus (Clark) (87-4-6). Test small, 

depressed, subquadrate in outline, with feeble 
groove in center of anterior margin. U. Cret.: c,ai. 
(Chico). 

MACRASTER Roemer 1888 

CM. texanus). Cordiform, paired Amb wide and 

straight; unpaired Amb with pores en chevron , at 

least in maturity; some individuals show traces o 

a peripetalous pseudofasciole, which is more or less 

diffuse. Cret. _ r f , 

M. washitae Lambert (88—9-10). No fasciole; 

pores of unpaired Amb transverse; paired Amb short, 

located in rather deep grooves. Washita: lex. 

(Ft. Worth?). v T , 

M. elegans (Shumard) (88 — 1). Large; sparsely 

granulated; test rounded posteriorly; A mb longer 

than in related species. Washita: Tex. (Duck Creek, 

Ft. Worth). . , , . 

M. nodopyga Lambert (89—15-16). Amb short, 

posterior truncated area bordered with vertical 

rows of prominent granules. Washita: Tex. (rt. 

Worth). 


EN ALLASTER Orbigny 1853 

(= heteraster Orbigny 1853; 

ennalaster Agassiz 1872) 

(*Heteraster orbignyi [author undetermined]). Test 
heart-shaped, longer than broad, with anterior 


PLATE 90 
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wooden*. (25). 26-33: Bodies of several typee (x25). 
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Kroove; petaloid parts of anterolateral Amb diver¬ 
gent, flexuous, tending to close, and with very un- 
equal poriferous zones, of which the posterior are 
the larger; pairs of pores oblique; posterolateral 
Amb short, divergent; mouth opening wide, with 

lip; anal opening in truncated posterior surface. 

Cret. 

E. texanus (Roemer) (86—16-18; 8£—20, 21). 
1 est broad in anterior portion; anterior groove deep; 
upper surface convex, elevated; base flat, depressed 
at mouth opening; Amb narrow, unequal, postero¬ 
lateral pair much shorter than others; anal opening 
high on posterior margin. L. Cret.: Tex. (Trinity, 
Washita), N. Mex.; Mexico. 

WASHITASTER Lambert 1926 
(= washistater Lambert 1926) 

(*Hemiaster riovistae Adkins). Differs from Enal- 
l as ter in having a very large, multiple peripetalous 
fasciole. Cret. 

*W. riovistae (Adkins) (88—8). Weno.: Tex. 
LINTHIA Desor 1853 

( *L • insignis Marian = Escheria insignis Merian). 
Anterior Amb in deep groove; pores round, small, in 
pairs on each side; anterolateral Amb longer than 
posterior pair; petals sunk in grooves, pores joined; 
peripetalous and lateral (but no subanal) fascioles 
present. Cret.-Plioc. 

L. variabilis Slocom (87—17-21). U. Cret. (Rip¬ 
ley): N. C. (Peedee), Miss. (Prairie Bluff, Owl 
Creek), Tex. (Navarro). 

MICRASTER Agassiz 1836 

0 "Spatangus coranguinum Klein). Cordiform, tumid, 
rather depressed; anterior Amb apetaloid, in shallow 
depression; anterolateral Amb subpetaloid dorsally, 
diverging; posterolateral shorter than others with 
elongated, conjugated pores; periproct supra¬ 
marginal; apical system eccentric in front; broad 
subanal fasciole. (The subgenus PLESIASTER 
Pomel 1778 Micraster peinei Coquand) differs 
from typical Micraster in possessing a peripetalous 
fasciole besides the characteristic subanal fasciole). 
Cret.-Mioc. 

M. (Plesiaster) americanus Stephenson (90—6-9.) 

U. Cret.: ?Ala. (Prairie Bluff), Tex. (Navarro). 

EUPATAGUS Agassiz and Desor 1847 

(*E. valenciennesii ). Petals short, flush, terminated 
by peripetalous fasciole; posterior petals as wide 
near rounded tips as medially; Amb III not de¬ 
pressed. Tert., Recent. 

E. floridanus Clark (87-22-24). Olig.: Fla. 
(Vicksburg) 

MACROPNEUSTES Agassiz 1847 
(* Micraster deshayesi). Test large, thick, cordiform; 
petals elongate or broad, grooved or semi-flush, open 
or imperfectly closed; poriferous areas of equal 
widht with the interporiferous. Eoc.-Recent. 


M. mortoni (Conrad) (90—1-4). U. Eoc. (Jack- 
son), L. Olig. (Vicksburg): Ga., Ala. 

Echinoid Elements as Guide Fossils. In recent 
years fragmental fossils of all kinds have received 
a great deal of attention because of their value in 
identifying and correlating well cuttings. Since 
echinoderm tests, which are composed of many in¬ 
dividual plates, readily disintegrate upon decom¬ 
position of the fleshy part of the animal, they have 
furnished many kinds of plates to the bottom sedi¬ 
ments. Not the least important and abundant of 
these, particularly in Cretaceous and younger sedi¬ 
ments, are the remains of echinoids. 

Isolated Plates. The importance of echinoid plates 
for zoning and correlation has been pointed out bv 
Smiser (1931, 356; 1933, 123-163), who has zoned 
the Texas Lower Cretaceous on the basis of frag¬ 
mental echinoid remains. The more important 
species identified by him are listed hereafter. 

Trinity. Loriolia texana (Clark) [89—13, 14]. 

Fredericksburg. Salenia texana Credner [89—4, 5]; 
Phymosoma texanum (Roemer) [83—17-19; 89-^9]- 
Goniopygus zitteli Clark [88—19, 20; 89—^22, 23]’ 
Holectypus planatus Giebel [84—4-9]; Enallaster 
texanus (Roemer) [86—16-18; 89—20, 21]- Epi- 
aster whitei (Clark) [87—1-3; 89—6]. 

Washita. Dorocidaris texanus (Clark) [83—8-11]; 
Leiocidaris hemigranosus (Shumard) [83—16; 89—^ 
1-3]; Loriolia ornata (Clark) [89—17-19]; Micro- 
pedma symmetrica (Cragin) [88—11-14]; Tetra- 
gamma streeruwitzi (Cragin) [88—5-7]; Leptar- 
bacia arguta Clark [88—15-18]; Orthopsis occi- 
dentalis Cragin [88—21, 23]; Salenia texana Credner 
l 89 —5]; Cottaldia rotula Clark [88—2-4]; Holec- 
typus limitis Bose [90—5]; Holaster simplex 
Shumard [86 19-21; 89—10-12]; Enallaster texanus 

(Roemer) [86—16-18; 89—20, 21]; Washitaster 
riovistae (Adkins) [88—8]; Macraster elegans 
(Shumard) [88—1]; Macraster nodopyga Lambert 
[89—15, 16]; Macraster washitae Lambert [88—9, 
10]; Epiaster whitei (Clark) [87—1-3; 89—6]; 
Hemiaster calvini Clark [89—7, 8]. 

Pedicellariae. Geis (1936, 427-448) recently has 
brought together all known information on fossil 
Pedicellariae and has pointed out that these frag¬ 
ments may prove of considerable value as guide 
fossils. 

Pedicellariae are minute, protective or cleansing 
organs articulated upon granules and scattered 
between the spines over the entire test in echinoids 
and asteroids [89—24—45]. The head consists of two 
to five more or less equal calcareous valves which 
are opened and closed by muscles. In echinoids the 
head typically is attached directly or by a muscular 
neck to a calcareous stalk, and this in turn is 
attached by muscles to a small granule on the test. 
Four major types of pedicellariae are generally 
recognized: 

(1) Globiferous Pedicellariae have been found in 
Mississippian [89—25-27] and Pennsylvanian [89— 
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28, 29] rocks, and are common on living ochinoids 
r00—241* 

(21 Tridentate Pedicollariao have boon reported 
from the samo horizons as (1) 189-38-10; 13, *1*1; 

and Recent forms, 41,42]. 

(3) Ophicephalous Pedicollariao have been re¬ 
ported from Pennsylvanian roeks 189-33-351 and 
may be expected in rocks from that ago to Recent. 

[89—30-32]. 

(4) Triphyllous Pedicellariae 189—30, 371. 

Very little is known about the relation of fossil 
Pedicellariae to described cchinoid specie's. The 
Pedicellariae of living ochinoids arc sensitive and 
variable and it is possible that fossil forms may be 
likewise, in which case they might be of considerable 
value as guide fossils. They should be looked for 
especially in rocks which contain other fragmental 
echinodermal material. 

CLASS HOLOTHUROIDEA 1 

Holothurians differ strikingly from all other 
echinoderms in the form of the body and nature of 
the skeleton. The animal is an elongated body with 
the anus typically at one end and the tentacle- 
encircled mouth at the other. The skeleton consists 
of numerous calcareous elements, of microscopic 
or near-microscopic size, which stud the leathery 
integument and lie also in various organs of the 
body. They exhibit wide variation in size, shape, 
and structure and may unite to form a very delicate 

skeleton (90—10-33). . . 

The simplest of the elements are tiny, irregular 

grains ( miliary granules). Supporting rods are small 
curved or straight spicular bodies which lie in the 
tentacles and in other parts of the body. -Rosette®, 
irregular branched particles, lie in the o y wa , 
these are designated plates if they are pe ora e 
disks. A plate with a definite projection rising Irom 
its midpoint is a table, which itself consists of a basal 
disk and a projecting spire. Other elements have the 

shape of hooks, wheels, anchors, cups, e C- ’ 
named after the object they resemble. Besides the 
elements so far described, all of whic ie 

'Clark A H Cambrian holothurians: Am Nat 47. 
488-507, *1913. Clark, H. L., Fossil holo^ 
ns 35: 274-278, 1912. Croneis, C., and McCo «. 
Fossil Holothuroidea: JP 6: 111 1^8, p 


body Willi, tentacles, or tube feet, there may be 
plates around the anal opening (the live anal teeth) 
and around the* esophagus (the dental ring, con¬ 
sisting <»f live radial and live interrndial plates). 

The calcareous elements are the only part of the 
animal likely to be preserved in most, instances, but 
mud fillings and impressions of the soft body and 
castings similar to those of some worms have been 
reported. The first holothurians appeared in the 
Cambrian and they have left a sparse fossil record 
scattered through the geologic column to Recent 
sediments. 

PROTOCAUDINA Croneis 1932 

(*Chcirodata traquairii Etheridge). Calcareous, con¬ 
cavo-convex disks with 4 central holes and 8 to 10 
outer perforations; rim circular or slightly scalloped. 

Miss.-Perm. (U. S. A.; Europe). 

*P. traquairii (Etheridge) (90—11-13). Chester: 

P. kansasensis (Hanna) (90—14-10). Ten outer 
perforations. Penn.: Kan. (Elmdale, Burlingame, 
Chase), Tex. (Graford, Mineral Wells). 

PALEOCHIRIDOTA Croneis 1932 
(+P. plummerae) . Calcareous, concavo-convex disks 
with six outer spokes and a variety of ornamental 
perforations or markings in central area; rim circular 
or scalloped. Penn., ?Mesozoic, and Cenozoic of 

*P. P plummerae Croneis (90—10). Penn.: Tex. 
(Mineral Wells). 

ANCISTRUM Etheridge 1881 

(= achistrum Etheridge 1881) 

(*Achistrum nicholsoni). Skeletal elements are per- 
forated plates of irregular oval form and ancnorlike 
spicules, all of very small size. Miss.-Tert. 

A. ludwigi Croneis (90—21) and A. brown- 
woodensis Croneis (99—22, 23). Penn.: Tex. 
(Brownwood). 

Ancistrum? sp. (90-17-20, 24, 25). Numerous 
elements which probably belong to Ancistrum have 
been reported from the Miss, and Penn, of Ill. 
and Tex. These are associated with several kinds 
of spicules which are also considered holothuroidal. 
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PHYLUM ECHINODERMA 


groove; petaloid parts of anterolateral A mb diver¬ 
gent, flexuous. tending to close, and with very un¬ 
equal poriferous zones, of which the posterior are 
the larger; pairs of pores oblique; posterolateral 
A mb short, divergent; mouth opening wide, with 
lip; anal opening in truncated posterior surface. 
Cret. 

E. texanus (Roerner) (86—16-18; 89—20, 21). 
Test broad in anterior portion: anterior groove deep; 
upper surface convex, elevated; base flat, depressed 
at mouth opening; Amb narrow, unequal, postero¬ 
lateral pair much shorter than others; anal opening 
high on posterior margin. L. Cret.: Tex. (Trinity, 
Washita), N. Mex.; Mexico. 

WASHITASTER Lambert 1926 
(= washistater Lambert 1926) 

(*IIemiaster riovistae Adkins). Differs from Enal- 
laster in having a very large, multiple peripetalous 
fasciole. Cret. 

*W. riovistae (Adkins) (88 —8). Weno.: Tex. 
LINTHIA Desor 1853 

(*L. insignis Marian = Escheria insignis Merian). 
Anterior Amb in deep groove; pores round, small, in 
pairs on each side; anterolateral Amb longer than 
posterior pair; petals sunk in grooves, pores joined; 
peripetalous and lateral (but no subanal) fascioles 
present. Cret.-Plioc. 

L. variabilis Slocom (87 —17-21). U. Cret. (Rip¬ 
ley): N. C. (Peedee), Miss. (Prairie Bluff, Owl 
Creek), Tex. (Navarro). 

MICRASTER Agassiz 1836 
(*Spatangus coranguinum Klein). Cordiform, tumid, 
rather depressed; anterior Amb apetaloid, in shallow 
depression; anterolateral Amb subpetaloid dorsally, 
diverging; posterolateral shorter than others with 
elongated, conjugated pores; periproct supra¬ 
marginal; apical system eccentric in front; broad 
subanal fasciole. (The subgenus PLESIASTER 
Pomel 1778 ( *Micraster peinei Coquand) differs 
from typical Micraster in possessing a peripetalous 
fasciole besides the characteristic subanal fasciole). 
Cret.-Mioc. 

M. (Plesiaster) americanus Stephenson (90—6-9.) 
U. Cret.: ?Ala. (Prairie Bluff), Tex. (Navarro). 

EUPATAGUS Agassiz and Desor 1847 

(*E. valenciennesii). Petals short, flush, terminated 
by peripetalous fasciole; posterior petals as wide 
near rounded tips as medially; Amb III not de¬ 
pressed. Tert., Recent. 

E. floridanus Clark (87-22-24). Olig.: Fla. 
(Vicksburg) 

MACROPNEUSTES Agassiz 1847 

(*Micraster deshayesi). Test large, thick, cordiform; 
petals elongate or broad, grooved or semi-flush, open 
or imperfectly closed; poriferous areas of equal 
widht with the interporiferous. Eoc.-Recent 


M. mortoni (Conrad) (90—1-4). U. Eoc. (Jack- 
son), L. Olig. (Vicksburg): Ga., Ala. 

Echinoid Elements as Guide Fossils. In recent 
years fragmental fossils of all kinds have received 
a great deal of attention because of their value in 
identifying and correlating well cuttings. Since 
echinoderm tests, which are composed of many in¬ 
dividual plates, readily disintegrate upon decom¬ 
position of the fleshy part of the animal, they have 
furnished many kinds of plates to the bottom sedi¬ 
ments. Not the least important and abundant of 
these, particularly in Cretaceous and younger sedi¬ 
ments, are the remains of echinoids. 

Isolated Plates. The importance of echinoid plates 
for zoning and correlation has been pointed out by 
Smiser (1931, 356; 1933, 123-163), who has zoned 
the Texas Lower Cretaceous on the basis of frag¬ 
mental echinoid remains. The more important 
species identified by him are listed hereafter. 

Trinity. Loriolia texana (Clark) (89—13, 14]. 

Fredericksburg. Salenia texana Credner (89—4, 5]; 
Phymosoma texanum (Roerner) (83—17-19; 89—9]; 
Goniopygus zitteli Clark (88—19, 20; 89—22, 23]; 
Holectypus planatus Giebel (84—4-9]; Enallaster 
texanus (Roerner) [86—16-18; 89—20, 21]; Epi- 
aster whitei (Clark) [87—1-3; 89—6]. 

Washita. Dororidaris texanus (Clark) [83—8-11]; 
Leiocidaris hemigranosus (Shumard) [8$—16; 89 — 
1-3]; Loriolia ornata (Clark) [89 — 17-19]; Micro- 
pedina symmetrica (Cragin) [88—11-14]; Tetra- 
gamma streeruwitzi (Cragin) [88 — 5-7]; Leptar- 
bacia arguta Clark [88 — 15-18]; Orthopsis occi¬ 
dental^ Cragin [88 — 21, 23]; Salenia texana Credner 
[89—4, 5] ; Cottaldia rotula Clark (88—2-4]; Holec¬ 
typus limitis Bose [90—5] ; Ho las ter simplex 
Shumard [86 — 19-21 ; 89 — 10—12] ; Enallaster texanus 
(Roerner) [86—16-18; 89—20, 21]; Washitaster 
riovistae (Adkins) [88 — 8]; Macraster elegans 
(Shumard) [88 —1]; Macraster nodopyga Lambert 
[89 — 15, 16]; Macraster washitae Lambert [88 — 9, 
10]; Epiaster whitei (Clark) [87 — 1-3; 89 — 6]; 
Hemiaster calvini Clark [89 — 7, 8]. 

Pedicellariae. Geis (1936, 427-448) recently has 
brought together all known information on fossil 
Pedicellariae and has pointed out that these frag¬ 
ments may prove of considerable value as guide 
fossils. 

Pedicellariae are minute, protective or cleansing 
organs articulated upon granules and scattered 
between the spines over the entire test in echinoids 
and asteroids [89—24^45]. The head consists of two 
to five more or less equal calcareous valves which 
are opened and closed by muscles. In echinoids the 
head typically is attached directly or by a muscular 
neck to a calcareous stalk, and this in turn is 
attached by muscles to a small granule on the test. 
Four major types of pedicellariae are generally 
recognized: 

(1) Globiferous Pedicellariae have been found in 
Mississippian [89—25-27] and Pennsylvanian [89— 
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28, 20] rocks, and are common on living cchinoids 
[89—24]. 

(2) Tridcntate Pcdicollariae have been reported 
from the same horizons as (1) 189-38-40; 43, -14; 
and Recent forms, 41, 42]. 

(3) Ophicephalous Pedicellariae have been re¬ 
ported from Pennsylvanian rooks [89—33-35] and 
may be expected in rocks from that age to Recent. 
[89-30-32]. 

(4) Triphyllous Pediccllariae [89—30, 37], 

Very little is known about the relation of fossil 
Pedicellariae to described echinoid species. The 
Pediccllariae of living cchinoids are sensitive and 
variable and it is possible that fossil forms may be 
likewise, in which case they might be of considerable 
value as guide fossils. They should be looked for 
especially in rocks which contain other fragmental 
echinodermal material. 


CLASS HOLOTHUROIDEA 1 


Holothurians differ strikingly from all other 
echinoderms in the form of the body and nature of 
the skeleton. The animal is an elongated body with 
the anus typically at one end and the tentacle- 
encircled mouth at the other. The skeleton consists 
of numerous calcareous elements, of microscopic 
or near-microscopic size, which stud the leathery 
integument and lie also in various organs of the 
body. They exhibit wide variation in size, shape, 
and structure and may unite to form a very delicate 
skeleton (90—10-33). 

The simplest of the elements are tiny, irregular 
grains (miliary granules). Supporting rods are small, 
curved or straight spicular bodies which lie in the 
tentacles and in other parts of the body. Rosettes, 
irregular branched particles, lie in the body wall; 
these are designated plates if they are perforated 
disks. A plate with a definite projection rising from 
its midpoint is a table, which itself consists of a basal 
disk and a projecting spire. Other elements have the 
shape of hooks, wheels, anchors, cups, etc., and are 
named after the object they resemble. Besides the 
elements so far described, all of which lie in the 


'Clark, A. H., Cambrian holothurians: Am Mat 4 7: 
488-507, 1913. Clark, H. L., Fossil holothurians: Science 
ns 35: 274-278, 1912. Croneis, C., and McCormack, J., 
Fossil Holothuroidea: JP 6: 111-148, pi 15-21, 1932. 


body wall, tentacles, or tube feet, there may lie 
plates around the anal opening (the live anal teeth) 
and around tin* esophagus (the dental ring, con¬ 
sisting of five radial and live interradiul plates). 

The calcareous elements are the only part of the 
animal likely to be preserved in most instances, but 
mud fillings and impressions of the soft body and 
castings similar to those of some worms have been 
reported. The first holothurians appeared in the 
Cambrian and they have left a sparse fossil record 
scattered through the geologic column to Recent 
sediments. 

PROTOCAUDINA Croneis 1932 
(*Chcirodata traquairii Etheridge). Calcareous, con¬ 
cavo-convex disks with 4 central holes and 8 to 10 
outer perforations; rim circular or slightly scalloped. 
Miss.-Perm. (U. S. A.; Europe). 

*P. traquairii (Etheridge) (90—11-13). Chester: 
Ill. 

P. kansasensis (Hanna) (90—14-10). Ten outer 
perforations. Penn.: Kan. (Elmdale, Burlingame, 
Chase), Tex. (Graford, Mineral Wells). 

PALEOCHIRIDOTA Croneis 1932 
(*P. plummcrae). Calcareous, concavo-convex disks 
with six outer spokes and a variety of ornamental 
perforations or markings in central area; rim circular 
or scalloped. Penn., ?Mesozoic, and Cenozoic of 
Europe. 

*P. plummerae Croneis (90 —10). Penn.: Tex. 
(Mineral Wells). 

ANCISTRUM Etheridge 1881 

( = achistrum Etheridge 1881) 

(*Achistrum nicholsoni). Skeletal elements are per¬ 
forated plates of irregular oval form and anchorlike 
spicules, all of very small size. Miss.-Tert. 

A. ludwigi Croneis (90 —21) and A. brown- 
woodensis Croneis (90 —22, 23). Penn.: Tex. 
(Brownwood). 

Ancistrum? sp. (90 —17-20, 24, 25). Numerous 
elements which probably belong to Ancistrum have 
been reported from the Miss, and Penn, of Ill. 
and Tex. These are associated with several kinds 
of spicules which are also considered holothuroidal. 



CHAPTER VI 

WORMS 12 


“Worms” as here used comprise a heterogeneous 
group of elongate organisms which have been classi¬ 
fied in the following phyla, only the last of which has 
an appreciable fossil record. (Phyla or smaller divi¬ 
sions which lack any fossil record or which have a 
very sparse one are indicated by an *.) 

PHYLUM TLATYHELMINTHES 
PHYLUM *NEMATHELMINTHES 

PHYLUM *TROCHELMINTHES 
PHYLUM ANNELIDA (ANNULATA) 

Class Chaetopoda (segments and legs covered 
by chitinous setae) 

Subclass Polychaeta 

Order *Archichaetopoda 
Order Phanerocephala 
Order Cryptocephala 
Order *Miskoa 


1 The aid and suggestions of Drs. E. R. Eller and 
C. R. Stauffer are hereby gratefully acknowledged. 

1 Caley, C. F., The Ordovician of Manitoulin Island, 
Ontario; Descriptions of new species — Vermes: CGS, 
Mem 202: 68-69, 1936. Calvin, S., On a new genus and 
species of tubicolar Annelida (Iowa): Am G 1: 24-28, 1888- 
Clarke, J. M., Annelid teeth from Hamilton group and 
Naples shale of New York: N Y St G, An Rp 6: 30-33, 1887; 
Some Devonic worms: N Y St Mus, B 69: 1234-1238, 1903. 
Croneis, C. G., and Scott, H. W., Scolecodonts [Abst]: GSA, 
B 44: 207, 1933; Scolecodonts and conodonts from fissure 
fillings in the Niagaran of Illinois (AbstJ: Idem; Scoleco¬ 
donts from the Decorah formation of Missouri: Idem. 
Eller, E. R., An articulated annelid jaw from the Devonian 
of New York: Am Mid Nat 14: 186, 1933; Annelid jaws 
from the Upper Devonian of New York: Carnegie Mus, 
An 22: 303-316, il, 1934; Scolecodonts, trails and burrows 
(Abst): GSA. Pr 1934: 364-365, 1935; Annelid jaws from 
Hamilton of New York: Carnegie Mus, An 24: 51-56, il, 
1934; A new scolecodont genus, Ildraites, from the Upper 
Devonian of New York: Idem 25: 73-76, il, 1936; Scoleco¬ 
donts from Devonian of Michigan: Idem 27: 275-286, il, 
1938; New Silurian scolecodonts from Albion of New York: 
Idem 28: 1-47, il, 1940; Removal of scolecodonts from the 
matrix: Pa Ac Sc, Pr 15: 119-120, 1941; Scolecodonts from 
the Erindale, Upper Ordovician, at Streetsville, Ontario: 
Carnegie Mus, An 29: 241-270, il, 1942. Fenton, M. A. 
and C. L., Scolitkus as a fossil Phoronid [Abet]: GSA, Pr 
1933: 336, 1934. Foerste, A. F., Notes on geological section 
at Todd’s Fork, Ohio [Annelid jaws described on p 416- 
419]: Am G 2: 412-419, 1888 (see also Ohio GST: 517, 
1893). Gardner, J., The annelid genus Tubuloslium: 
USGS, PP 193: 17-44, il, 1939. Gries, P., Upper Ordovician 
scolecodonts from the Cincinnati area [Abst]: GSA, Pr 
1933: 341, 1934. Grinnell, G. B., Notice of a new genus of 
annelids from the Lower Silurian: AJS 14: 229-230, 1877. 
Hinde, G. J., Annelid jaws from the Cambro-Silurian, 


Subclass *01igochaeta 

Subclass *Myzostomida 
Subclass *Echiurida 
Class Sipunculoidea 
Class *ArchianneIida 
Class *Hirudinea 

PHYLUM ANNELIDA (ANNULATA) 

Worms of this phylum are elongated, segmented, 
bilaterally symmetrical animals with a mouth at 
one end and an anal opening at the other. They are 
equipped with silico-chitinous jaws ( scolecodonts ) 
which are frequently preserved as black, highly 
lustrous bodies that are unaffected by ordinary 
weak acids. They may also have surficial, chitinous, 
scalelike plates. The organism itself may be pre¬ 
served as an impression or as a carbonaceous film, 
and under favorable conditions its trials and castings 
may be preserved. 

Silurian, and Devonian formations of Canada: G Soc 
London, QJ 35: 370-389. il, 1879. HoweU, B. F., and 
Mason, J. F., Reef-building Serpulid from Pleistocene of 
California [Abst]: GSA, Pr 1936: 359, 1937. James, J. F., 
Scolithus: GSA, B 3 : 32-44, il, 1892. James, U. P., On 
conodonts and fossil annelid jaws: Cin Soc N H, J 7: 143- 
149, 1884-1885. Johnson, H., Middle Silurian scolecodonts 
from Rochester, New York [Abst): GSA, Pr 1937: 282, 
1938. Nicholson, H. A., On the genera Comulites and 
Tenlaculites and on a new genus Conchicolites: AJS 3: 202- 
206, 1872; On Ortonia, a new genus of tubicolar annelids 
with notes on the genus Tenlaculites: G Mag 9: 446-449, 
1872; Descriptions of two new species of fossil tubicolar 
annelids: G Mag 10: 45-47, 1873; Notes on a Carboniferous 
species of Ortonia: G Mag 10: 112-113, 1873. Parks, W. A., 
and Fritz, M., The stratigraphy and paleontology of 
Toronto and vicinity, III . . . Vermes: Ont Dp Mines, An 
Rp 31: 28-35, 1920. Potter, F. C., Scolecodonts from the 
Upper Richmond of Illinois [Abst]: GSA, B 44: 208- 
209, 1933. Ruedemann, R., Some Silurian (Ontarian) 
faunas of New York: N Y St Mus, B 265: 1-134, il, 1925. 
Scott, H. W., The zoological relationships of the conodonts: 
JP 8: 448-455, 1934. Searight, W. V., Fossil annelid jaws 
from the Iowa Devonian: la Ac Sc, Pr 30: 433-436, 1924. 
Stauffer, C. R., Middle Ordovician Polychaeta from 
Minnesota: GSA, B 44: 1173-1218, il, 1933; Middle Devo¬ 
nian Polychaeta from the Lake Erie district: JP 13: 500- 
511, il, 1939. Ulrich, E. O., Observations on fossil annelids 
and descriptions of some new forms: Cin Soc N H, J 1: 
87-91, 1878. Ulrich, E. O., and Bassler, R. S., A classifica¬ 
tion of the toothlike fossils, conodonts, with descriptions of 
American Devonian and Mississippian species: USNM, 
Pr 68 (12): 1-63, il, 1926. Wade, B., The fossil annelid 
Hamulus Morton, an operculate Serpula: USNM, Pr 59: 
41-46, il, 1921. Walcott, C. D„ Middle Cambrian annelids: 
SMC 57: 109-144, il, 1911. Weller, S., A new type of 
Silurian worm: JG 33 : 540-544, il, 1925. 
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A few annelids build agglutinated calcareous or 
arenaceous tubes about themselves, and they remain 
free to move into or out of these. Such tubes are 
occasionally preserved. 

Annelids are believed to have evolved in the Pre- 
Cambrian, though fossils of that age attributed to 
them are questionable. 

CLASS CHAETOPODA 
Subclass Polycliaeta 

Free-swimming or attached annelids; the former 
with jaws and scales, the latter secreting aggluti¬ 
nated, external tubes which are cemented to ex¬ 
traneous objects. 

Order Phanerocepliala (Errantia). This order 
includes a very large group of genera and species, 
many of which are still undescribed. Fossils consist 
of chitinous oesophageal jaws or scolccodonts and 
chitinous, scalelike plates like those found in living 
species. The first and second maxillae seem to be 
the most common as fossils, though the third and 
other maxillae, and even the mandibles, have also 
been found. The hollow of the individual jaws ex¬ 
tends into the denticulations and these latter have 
no means of compensating for the wear incident to 
use and there is no provision for increasing the 
number of denticles. Muscle impressions or places of 
attachment are preserved, along with ridges and 
furrows, on the dental units. The surface scales or 
plates are rare, but the small, shiny black jaws are 
especially common at many horizons in Middle 
Paleozoic strata, and may be expected in rocks of 
all ages from the Cambrian to the most recently 
formed sediments. Pre-Cambrian?-Recent. 

ARABELLITES Hinde 1879 

(*A. hamatus). Jaws of three kinds: (1) an ex¬ 
tremely prominent anterior hook and row of smaller 
teeth on a wide base; (2) sickle-shaped jaws; and 
(3) quadrate jaws with straight upper edge of small 
teeth. Ord.-Dev. (widely distributed in southern 
Canada and eastern U. S. A.). 

Ordovician species. A. ovalis (91 2), A. cristatus 

( 91 —8), A. cuspidatus (91—16), A. gibbosus (91— 

17) , *A. hamatus (91—1), A. lunatus (91—5), 
and A. scutellatus (91 — 1), all Hinde’s species, from 
the Maysville of Ont.; A. giganteus Stauffer (91— 

18) from the M. Ord. (Decorah) of Minn. 

Silurian species. A. elegans Hinde (91—7) and 

A. similis Hinde (91 —9) from the L. Sil. (Cataract) 
of Ont.; A. oviformis (91 —14, 15), A. pbnidens 
(91 —20), and A. rectidens (91 —12, 13), all Eller’s 
species, from the L. Sil. of N. Y. (Albion). 

Devonian species. A. similis arcuatus Hinde (91— 
10), and A. politus Hinde (91 —3) from the Hamil¬ 
ton of Ont.; A. comis Eller (91 —6) from Mich. 
(Potter Farm) and A. marcellusensis Eller (91 —21) 
from N. Y. (Hamilton); A. magnificus Stauffer 
(91—11) from Ont. (Widder, Olentangy) and Ohio 


(Silica), and A. prisms Stauffer (91 —19) from Out. 
(Widder). 

EUNICITES Elders ISOS 

(*/*,’. avilus). Minute, elongate, denticulate jaws with 
numerous teeth; subquadrate jaws with few teeth; 
simple, more or less curved, narrow hooks with 
denticles; impressions of worm itself have also boon 
obtained from the Jurassic limestone of Bavaria. 
Ord.-Eoc. (reported from Ont. and many parts of 
U. S. A.). 

Ordovician species. E. contortus (91 —25), E. 
gracilis (91 —31), E. major (91 —28), and E. simplex 

(91 —22), all Hindu’s species, from Maysville of 
Out. 

Silurian species. E. clintonensis Hinde (91 —24) 
from Cataract of Ont.; E. coronatus Hinde (91 —26) 
from Clinton of Ont.; E. falcatus Foerste (91 —32) 
from Medina of Ohio. 

Devonian species. E. grandis Stauffer (91 —27) 
from Olentangy of Ont.; E. nanus (91 —23), E. 
palmatus (91 —29), and E. tumidus (91 —30), all 
Hinde’s species, from Hamilton of Ont. 

LUM BIUCONERE1TES Killers 1868 

( *L. deperditus). Jaws like Eunicites , but with a well 
defined basal extension. Ord.-Dev. (reported from 
Ont., and from numerous localities in l T . S. A.). 

Ordovician species. L. cameratus (91 —39), L. 
superbus (91 —-45), and L. webbi (91 —36), all 
Stauffer’s species, from Platteville and Decorah of 
Minn.; L. dactylodus Hinde (91 —38) from U. Ord. 
of Ont. 

Silurian species. L. armatus (91 —37), L. basalis 
(91 —35), and L. triangularis (91 —33), all Hinde’s 
species, from Cataract of Ont.; L. austini Foerste 
(91 —40) from Medina of Ohio; L. hibbardi Eller 
(91 —43, 44) from Albion of N. Y. 

Devonian species. L. cooperi Eller (91 — 41, 42) 
from Mich. (Potter Farm), and L. expansus Stauf¬ 
fer (91 — 34) from Ohio (Silica). 

NEREID A VUS Grinnell 1877 

(*A r . varians). Jaws elongate with blunt denticles, 
a distinct hook, and a truncated posterior end. 
Ord.-Dev. (Ont.; eastern IJ. S. A.). 

Ordovician species. *N. varians Grinnell (91 — 46) 
from U. Ord. of Ohio. 

Silurian species. N. invisibilis Eller (91 —17) from 
N. Y. (Albion). 

Devonian species. N. ontarioensis Stauffer (91 — 
48) from Ont. (Olentangy', etc.); N. planus Stauffer 
(91 —49) from Ont. (Olentangy-) and Ohio (Silica); 
N. solitarius Hinde (91 —50) from Ont. (Hamilton). 

OENONITES Hinde 1879 
(*0. curvidens). Jaws with more or less curved an¬ 
terior hook, followed by- a series of smaller teeth 
like those of the modern Oenone. Ord.-Dev. (same 
distribution as preceding genera). 

Ordovician species. O. cuneatus (91 — 56), *0. 
curvidens (91—51), O. rostratus (91 — 71), and 
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O. serratus (91—52), nil Hindu's species, from Out. 
(Maysville); O. excelsus (91—72) and O. tacitus 
(91—53), Stauffer's species, from Minn. (Decornh). 

Silurian species. O. antplus Hinde (91—73) from 
Ont. (Cataract) ; O. acinaceas (91—55), O. coales- 
cens (91—54), O. exactus (91—59), and O. for- 
nicatus (91—57, 58), all Eller’s species, from N. Y. 
(Albion). 

Devonian species. O. orthodontus Eller (91—60, 
61) from Mich. (Potter Farm) . 

ILDRAITES Eller 1936 

(*Arabellites bipennis). Anterior extremity of jaws 
of maxillae I has an extremely prominent pointed 
hook and a row of several usually acute denticles 
along the nearly straight inner lateral margin; 
anterior part very similar to Arabellites, but pos¬ 
terior is sickle-shaped by a deep, crescent-shaped 
bight while posterior end of Arabellites is obliquely 
truncate. Sil., Dev. (eastern U. S. A.) 

I. duplex Eller (91—74, 75) L. Sil.: N. Y. (Al¬ 
bion). 

*1. bipennis (Eller) (91—76) U. Dev.: N. Y. 
(Alfred). 

PROTARABELLITES Stauffer 1933 
(*P. humilis). Jaws and plates somewhat like those 
of Arabellites, but base is much expanded laterally 
or has a flange extending along major portion of 
both inner and outer sides; denticulated ridge has 
18 to 22 teeth and terminates anteriorly in a promi¬ 
nent hook. Ord.—Dev. (Ont.; eastern U. S. A.). 

Ordovician species. P. concavus (91 66 ) and 

P. glenwoodensis (91—64), both Stauffer s species, 
from Minn. (Glenwood); *P. humilis (91—65) and 
P. productus (91—62), both Stauffer’s species, from 
Minn. (Decorah). 

Devonian species. P. canadensis (91 67, 68), 

P. excelsus (91—69), P. giganteus (91—70), P. 
hamiltonensis (91—63), all Stauffers species, from 
M. Dev. of Ont. (last species also from Ohio). 

Order Cryptocephala (Sedentaria, Tubicola). 

Attached polychaetes lacking jaws, with little 
developed parapodia in posterior portion and an¬ 


terior pnrnpodiii modified; these secrete an external 
tubular shell, tapering posteriorly and straight, 
sinuous or coiled; tubes occur either ns solitary in¬ 
dividuals or in clusters, with some of latter reef- 
builders. Ord.-Recent. 

SERPULA Linnaeus 1746 

(*«S. vermicularis). Calcareous tubes, free or ad¬ 
herent, firm, irregularly contorted, in some forms 
spirally coiled and frequently clustered together in 
large numbers; from Jurassic onward the usual con¬ 
dition is attached to other fossils. Sil.?-Recent 
(uncommon before Cret.; common in modern seas). 

S. pervermiformis Wade (92—12). Tubes very 
small, circular in cross-section, highly intcrtangled 
and coiled; external surface roughened with trans¬ 
verse growth lines; internal surface smooth; shell 
material of two layers; tubes commonly attached to 
Exogyra costata Say and other shells. U. Cret. (Rip¬ 
ley): Tenn. 

S. dianthus Verrill. Singly adhering to shells, or 
growing in complex clusters, often making large 
masses; tubes contorted, averaging 3 mm in diam¬ 
eter. Pleist.: Massachusetts (Sankaty). Recent along 
Atlantic Coast. 

SPIRORBIS Lamarck 1801 

(*Serpula spirorbis Linnaeus). Minute, snail-like 
calcareous tubes cemented by flat underside; spiral 
coiling dextral or sinistral; external ornamentation 
of concentric striae or simulations, and sometimes of 
tubercles or spines; living species (marine) com¬ 
monly adhering to seaweeds. Ord.-Recent (common 
and widespread throughout the geologic column in 
N. America; commonly attached to various fossil 
shells). 

S. laxus Hall (92-1-4). Coiled, often irregularly; 
whorls round with sharp annulations. Sil.: Mich. 
(Raisin River), Tenn. (U. Manlius). Dev. (Helder- 
bergian): N. Y. 

S. angulatus Hall. Tube with two or more volu¬ 
tions, the outer robust; sides subangular; upper 
angular surface sometimes nodose; aperture round 
or oval, usually nearly at right angles to plane of 
spiral. M. Dev. (Hamilton): Ont.; N. Y., Ohio, Ill. 


PLATE 91 

[Figure* are after Hinde [Geol Soc London. QJ 35) unlesa otherwise indicated; CM. An - Carnegie Museum. Annals.) 
i ?. Arabellites 8DP. 1. A. hamatua (x20). 2. A. ovalia (xlO). 3. A. polltus (xl5). 4. A. scutelletus (xl6). 5. A. lunatus (xlO). 6. A. comis 
,, 1K * ICM An 271 7. A. elegana (xl4). 8. A. crlstatus (x!3). 9. A. almllia (xl7). 10. A. simills areuatua (xl8). 11. A. magnlficua (x45) 
ip 131 12 13. A. rectidens <x35) [CM, An 281- 14. 15. A. ovtformle (x35) [CM. An 28). 16. A. cuapldatua (x7)! 17. A. gibboaua (xlO). 
18 A giganteus (x30) [GSA, B 44). 19. A. priscua (x45) [JP 13). 20. A. plenldenB (x35) [CM. An 28). 21. A. mareellenaia (xlO) [CM. 
An 241 22-32. Eunldtea spp. 22. E. simplex <xl3). 23. E. nanua (xl5). 24. E. cllntonensla (xl3). 25. E. contortua (x8). 26. E. coronatua 
1x141 27 E. grand la (x20) [JP 13). 28. E. major (x3). 29. E. palmatua (xl5). 30. E. tumidue (xl3). 31. E. gracilia (xl4). 32. E. fal- 
eatua (x20) [Am G 2). 33-45. Lumbrleonereltee spp. 33. L. triangularis (xlO). 34. L. expanaua (x30) [JP 13). 35. L. basalia (xlO). 36. L. 
w .. I , or. [GSA B 44 ). 37 . L. armatua (xlO). 38. L. dactylodua (x6). 39. L. cameratus (x30) [GSA. B 44). 40. L. auatinl (xl5) [Am G 2). 
41 42 L cooper! (xl8) [CM. An 27). 43. 44. L. hibbardl (x3) [CM, An 28). 45. L. auperbua (x30) [GSA. B 441. 46-50. Nereldavua 

* 4 g N yarlans (x3.5). 47. N. Inrlslbllla (x35) [CM. An 28). 48. N. ontarloenaia (x45) [JP 13). 49. N: planua (x20) [JP 13J. 
50 N aolltarlua (xl5). 51-61- Oenonltea spp. 51. O. curvidens (xl5). 52. O. serratus (xl2). 53. O. tacitus (x60) [GSA, B 44). 54. O. 
coaleacena (x35) [CM, An 28). 55. O. acinacea (x35) [CM, An 28). 56. O. cuneatua (xl6). 57, 58. O. fornleatue (x35) [CM. An 28). 59. O. 
exactus (x35) [CM, An 28). 60, 61. O. orthodontua (xl8) [CM. An 27). 62-70. Protarbellltea spp. [GSA. B 44). 62. P. productua (x30). 
63. P. hamiltonensis (x30). 64. P. glenwoodenala (x30). 65. P. humilis (x30). 66. P. concavus (x30). 67. 68. P. canadensis (x45). 69. P. 
excelaus (x30). 70. P. giganteua (xl5). 71-73. Oenonltea spp. 71. O. rostratua (xl5). 72. O. excelsus (x35) [GSA, B 44). 73. O. amplus 
(xl4). 74—76. Ildrailei 0 pp. 74, 76. I. duplex (x35) [CM, An 28], 76. I. bipennis (x!3) (CM, An 22]. 
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TUBULOSTIUM 


S. arkonenais Nicholson (92—5, (>). Minute; 
sinistral or doxtrnl, of two whorls with latter ele¬ 
vated and largo; aperture circular; surface with very 
fine, closely sot, threadlike transverse striae. M. 
Dev. (Hamilton): Ont.; N. Y. 

S. omphalodes Goldfuss (92—7). Larger than pre¬ 
ceding and with smooth surface. M. Dev. (Hamil¬ 
ton): Ont.; N. Y., Wis.; Europe. 

S. annulatus Hall (92—8). Irregularly piano- 
spiral, with sharp annulations separated by finer 
ones. M. Miss. (Salem): Ind., Ill. 

S. nodulosus Hall. Volutions strongly deflected, 
subangular, with oblique ridges or striae which 
become strongly nodose on umbilical side. Range and 
distribution as in preceding. 

S. anthracosia Whitfield (92—9, 10). Rather high- 
spired; volutions angular near suture and irregularly 
noded; surface with only coarse growth lines. 
Penn.: Ohio, Okla. 

S. calvertensis Martin (92—11). Small tubes 
about 1.3 mm in diameter, attached to molluscan 
shells; surface with indistinct, somewhat irregular 
annulations; coils somewhat sharply ridged on top. 
Mioc.: Md. (Calvert). 

CORNULITES Schlotheim 1820 
(= conchicolites Nicholson 1872, 
ortonia Nicholson 1872) 

(*C. serpularius). Calcareous trumpet-shaped tubes, 
gently tapering, flexuous, with small end usually 
bent; closed at lower end and either wholly or 
partly adhering to extraneous objects (shells, etc.); 
length as much as 8 to 10 cm; walls thick, cellular, 
composed of imbricating rings; surface ornamented 
with annulations and longitudinal striae; interior 
presenting a succession of ringlike constrictions, 
giving the surface of internal fillings a steplike ap¬ 
pearance; shells sometimes in clusters. Ord.-Penn. 
(common and widespread in U. S. A.). 

C. corrugatus (Nicholson) (92—15, 16). Tubes 
irregularly annulated, often united; rings about 20; 
diameter at aperture 1 to 2 mm. U. Ord. : Cincinnati 
region (Maysville). 

C. flexuosus (Hall) (92—17). Tubes single or 
aggregate; surface marked by strong annulations, 
somewhat irregular; interior distinctly septate, 
septa with concave sides up. M. and U. Ord.: N. Y. 


■J.'t.'t 

(1 ronton, Pulaski), I’n., Ohio (Maysville), Ivy. 

C. minor (Nicholson) (92-W). ‘ Annulnlions 
sometimes faintly marked on side opposite attached 
surface, about 15 in 2 mm; curvature simple or S- 
slmped; length 2 to 6 mm; diameter at aperture 
about 1 nun. Ord.: Ohio (Maysville). 

C. arcuatus Conrad (92—19, 20). Regularly 
tapering, sometimes curved. Sil.: N. Y. (Lockport, 
Coblcskill, Guelph); U. Monroan of Ont. and Mich 

C. bellistriatus Hall (92—18). Annulations 
scarcely marked at base, less strongly and irregularly 
marked in upper portion and more regular than in 
C. proprius (of which it may be only a variety); fine 
longitudinal striae throughout. M. Sil. (Niagaran): 
Ont.; N. Y. (Rochester). 

C. proprius Hall. Rapidly enlarging tubes ad¬ 
hering when young; strongly and regularly annu¬ 
lated; adult up to 8 cm long, with irregular lamellose 
growth lines and fine longitudinal striae; structure 
vesiculose. M. Sil. (Niagaran): N. S.; Ind.’, Tenn. 

C. cingulatus Hall (92—13). Dev.: N. Y. (New 
Scotland, Oriskany), Md., N. J. 

HAMULUS Morton 1834 
(*H. onyx). Symmetrical conical tube, small, elon¬ 
gate, gently curved and longitudinally ribbed with 
three to seven axial ribs; consisting of an inner layer 
of lamellar calcareous material and an outer chitino- 
calcareous one bearing the external sculpture; 
nuclear shell portions circular and often triangular 
in cross-section; inner surface of tube smooth; aper¬ 
ture circular, closed by a tack-shaped operculum; 
tube attached in youth, usually broken away and 
solitary in adult. Cret. (widespread and common 
in Atlantic and Gulf Coast regions)-Recent. 

*H. onyx Morton (92—21-24). U. Cret.: Md. 
(Monmouth), S. C. (Peedee), Tenn. (Ripley), Ala. 
and Miss. (Ripley, Selma), Ala. (Eutaw), Ark., 
Tex. (Navarro); Mex. (Cardenas). 

H. squamosus Gabb (92—25). Distinguished 
from preceding by its broad, winglike appendages on 
the first and fourth axial costae. U. Cret. (Ripley): 
Exogyra ponderosa and E. costata zones of Gulf 
Coast region. 

TUBULOSTIUM Stoliczka 1868 
(*Serpula spirulaea Lamarck [questionable]). Small 
shelly tubes coiled in a single or nearly single plane, 


PLATE 92 

(Figures are *1 unless otherwise indicated ] 

1-11. Spirorbla spp. 1-4. S. laxus (Pal N Y 3], Upper and lower sides of a closely coiled shell, and two loosely coiled shells, all greatly 
enlarged. 6, 6. S. arkonenais [Nicholson: Manual Pal 1], A sinistral and a dextral shell, much enlarged, and a shell (xl). 7. S. omphalodes 
(Nicholson: Manual Pal 1). A shell (xl) and same much enlarged. 8. 9. annulatus, much enlarged (AMNH. B 1J. 9, 10. S. anthracosia, 
much enlarged (N Y Ac Sc. An 5], 11. S. calvertensis, attached to a shell, and enlarged [Md G S. Mioc). 12. Serpula pervermlformis (x3) 
(USGS, PP 137). 13-20. Cornulltes spp. 13. C. cingulatus. enlarged [Md G S. L Dev], 14. C. minor, enlarged [G Mag 10). 15. 16. C. corru¬ 
gatus (Pal N Y 5). A group of tubes attached to a shell, and a single one enlarged. 17. C. flexosus [Md G S. Camb, Ord], 18. C. belli¬ 
striatus (Pal N Y 5). 19. 20. C. arcuatus (x2) (N Y St Mus. M 5). 21-25. Hamulus spp. [USGS. PP 137). 21-24. H. onyx. Top and side 
views (xlO) of an operculum, a nearly complete specimen (x4), and a top view of same specimen with operculum in place. 25. H. squa¬ 
mosus (x4). 26—28. Tubulostium mcglameryae (x5) (USGS, PP 193). Top and side views, and a transverse section. 29. 30. Arenicolites 
woodl (Geol Wis 4). Top view of burrows showing round and crescentic openings, and longitudinal section. 31. 32. Scalarituba welleri 
[U Mo Stud 13). A portion of trail enlarged (x2), two specimens (x0.3). 33-35. Scollthus spp. 33. S. cllntonensis (GSA, B 3). 34. S. Ilne- 
arls’lUSGS, An Rp 10). Tubes filled with sand of a darker color than the matrix. 35. S verticalis (GSA, B 3). 
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irregular, and attached during initial growth stages; 
tubes may he flattened on one side; apertural ex¬ 
tremity free from body wall and may be tangent to 
it for some distance. U. Cret., Early Tert. (worldwide 
distribution). 

T. mcglameryae Gardner (92—26-28). Paleoc.: 
Ala. (Midway). 

CLASS SIPUNCULOIDEA (GEPHYREA) 

Fossils of this class are burrows and burrow fillings 
which appear to have been made by organisms 
closely related to modern burrowing marine worms. 
Some of the burrows are nearly straight holes, others 
are semielliptical, and still others are variously 
curved and contorted. Commonly these burrows are 
filled with castings of detrital material differing 
slightly from the inclosing sediment and are thus 
quite conspicuous, especially when the rock is 
weathered. Occasionally the granular filling weathers 
out as a straight or curved rod. Burrows and fillings 
are abundant in the Upper Cambrian and common 
in Ordovician and later rocks, particularly in fine¬ 
grained, highly argillaceous limestones. Their 
presence in abundance is almost always a sure sign 
of absence or scarcity of other fossils. 

ARENICOLITES Salter 1857 

(*Arenicola didyma). Circular holes, generally in 
sandstones, occurring in pairs and resembling the 
U-shaped burrows of the modern Arenicola. Camb.— 
Dev. (U. S. A.). 

A. woodi Whitfield (92—29, 30). Seldom as much 
as 2 mm in diameter, generally somewhat less; de¬ 
flected at various angles near surface of layer and 
often oblique for some distance, then horizontal 
along stratification plane; natural openings sur- 

1 In 1840, Haldeman [Suppl. "A Monograph of the 
Limniades of North America," p. 1] wrote, under the 
heading Fucoidesf linearis, "I discovered this fossil in 1835, 
and described it about three years ago [This earlier refer¬ 
ence was not found; it is not listed in the Nomenclators of 
Sherborn, Neave, or Schulze, and possibly Haldeman was 
not referring to an actual published description.] as Sko- 
lithos linearis, proposing a subgenus for it. . ." Howell 
(1940) recently called attention to this spelling and sug- 


rounded by hillocks; older borings compressed by 
new ones so as to appear crescentic in section. 
U. Camb.: Wis. 

SCALARITUBA Weller 1899 

(*S. missouriensis) . Irregularly curving and twisting 
worm burrows marked by transverse ridges at a 
distance of 1 to 2 mm. L. Miss. (Mo.). 

*S. missouriensis Weller. Tubes 2 to 4 mm in 
diameter, subcylindrical, never straight for more 
than a few centimeters. Kinderhookian: Mo. 
(North view). 

S. welleri Branson (92—31, 32). Same as pre¬ 
ceding. 

SCOLITHUS Haldeman 1840> 

(= skolithos Haldeman 1840) 

( "Fucoidesf linearis). Tube free, cylindrical or sub- 
cylindrical, vermiform; never branched and usually 
vertical or near vertical in position. Camb.-Dev. 
(common and widespread throughout U. S. A., but 
of little or no stratigraphic value). 

*S. linearis (Haldeman) (92—34). Surface nearly 
smooth, sometimes apparently striated; form rigidly 
straight; diameter 3 to 12 mm; length 0.1 to 0.5 m. 
Camb.: Newf.; Vt., Mass, (in boulders), N. Y., 
Pa., Va. (in boulders), Tenn., Wis. (Fenton and 
Fenton (1934) think this fossil may be a phoronid 
boring.) 

Numerous other species of ScolUhns have been 
erected, e.g. S. clintonensis James 2 (92—33), from 
the Clinton and S. verticalis Hall (92—35), from 
the Portage, but there is considerable doubt as to 
whether some, or any, of these are valid species. 

gested that it be recognized. It is the feeling of the authors, 
however, that less confusion will result from retaining the 
revised spelling, even though a strict application of the 
rules requires use of the original spelling in this instance. 

2 Howell (1940, 1972) states that burrows probably 
referable to this species have been found in the Clinton of 
Pa. and, because they have funnel-shaped apertures, may 
be referable to Monocraterion Torell, which occurs in 
L. Camb.-L. Ord. strata. 
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CONODONTS 1 


Prepared by Edwin B. Branson and Maurice G. Mkhi, 


Introduction. Conodonts wore first made known 
in 1856, but they remained little more than scientific 
curiosities for nearly three-quarters of a century. 
The work on conodonts by Ulrich and Bassler in 
1926 served as a stimulus to investigations, and 
subsequent years have witnessed a large increase 
in the number of students of this group and con¬ 
sequently a remarkable increase in the number of 
described genera and species and knowledge of their 
geographic and stratigraphic range. Illustrations of 
their usefulness in close stratigraphic determination 
are so many that the conodonts have taken a definite 
place among the more useful of the microfossil 

groups. , x . 

Nature of Conodonts. Conodonts range in size 

from a fraction of a millimeter to more than 2 mm in 
length. They are composed of calcium phosphate 
with characteristics much like those of apatite. 
Conodonts have two distinct types of structure, 
fibrous and sheathed or laminar. Tne former is com¬ 
parable to a bundle of fibres, and some forms with 
this structure have been found crushed and frayed 
rather than broken. The other group seems to be 
made up of layers, the conical forms being com¬ 
parable to a series of slender nested cones. Such 


forms when viewed with transmitted light com¬ 
monly show successive tips of cones that outline a 
“growth axis.” 

Conodonts have a specific gravity somewhat 
greater than that of calcite, dolomite, and quartz 
and are, therefore, easily separated from most asso¬ 
ciated sediments by heavy liquids such as tetra- 
bromoethane. Although quickly destroyed by weak 
hydrochloric acid, they are not affected by acetic 
acid and may be segregated readily from limestone 
by its use. Conodonts are translucent or nearly 
transparent and range in color from pale amber to 
light brown. With few exceptions they are shiny, 
but some show a satinlike surface that is probably 
the result of chemical weathering — a common 
condition in some limestones. They are readily 
distinguished from worm jaws ( seolecodonts ) by the 
distinctive shapes and the jet black color of the 
latter. The most important distinguishing feature, 
however, is the difference in composition. 

Sedimentary Association. Unctuous shales or 
clays, particularly at the bottom or top of a member, 
are likely to yield more conodonts than other kinds 
of rock; hard, fissile black shales rank second in 
productivity. Thin sandstones interbeaded with 


1 Branson, C. C., Conodonts from tne Permian Phos- 
phoria of Wyoming: Science ns 75: 337-338, 1932. Bran¬ 
son, E. B., and Mehl, M. G., Conodont studies [9 papera]. 
U Mo Stud 8: 1-300, pi 1-28, 1933. 1934 (p 1-171. pi 1 12, 
1933; p 172-300. pi 13-28. 1934]; The conodont genus 
Icriodus and its stratigraphic distribution . JP 12. 155 166, 
1938; Conodonts from the Lower Mississippi^ of Mis¬ 
souri: U Mo Stud 13: 128-137. 1938; A record of typical 
American conodont genera in various parts of Europe. The 
recognition and interpretation of mixed conodont faunas. 
Caney conodonts of Upper Misses,ppmn age; Conodonts 
from the Keokuk formation: DUB, JSL 35. 167 219. U, 
1940- New and little known Carboniferous conodont 
genera: JP 15: 97-106. il, 1941 Branson, E. R.. Conodonts 
from the Hannibal formation of Missoun: U Mo Stud 8 (4 ). 
301-334. il. 1934. Bryant, W. L.. The Geneve conodonts: 
Buffalo Soc N Sc, B 13: 1-58, pi 1-16 1921. Cooper C. L., 
Conodonts from the Arkansas novaculite. Woodford forma¬ 
tion. Ohio shales and Sunbury shale: JP 5: 143 151, 1931. 
New conodonts from the Woodford of Oklahoma: JP 5: 
230-245 il. 1931. Culllson, J. S., Dutchtown fauna of 
southeastern Missouri: JP 12: 219-228, 1938. Elchen- 
berg, W., Conodonten aus dem Culm des Harzes: Pal 
Zeitschr, Bd 12: 177-182, 1930. Ellison, S., Revision 
of the Pennsylvanian conodonts: JP 15: 107-143, 1941. 
Furnish, W. M., Conodonts of the Prairie du Chien (Lower 
Ordovician) beds of the Upper Mississippi valley: JP 12: 
318-340. il. 1938. Gunnell, F. H., Conodonts from the 
Fort Scott limestone of Missouri: JP 5: 244-255, il, 1931; 
Conodonts and fish remains from the Cherokee, Kansas 
City, and Waubansce groups of Missouri and Kansas: JP 
7- 261-297, il, 1933. Harris, R. W., Descriptions of ostra- 


codes and conodonts (Simpson): Okla G S, B 55: 87-95, 
1931. Harris, R. W., and Hollingsworth, R. V., New Penn¬ 
sylvanian conodonts from Oklahoma: A JS (5)25: 193-204, 
il, 1933. Hass, W. H., Morphology of conodonts: JP 15: 
71-81, il. 1941. Hibbard, R. R., Conodonts from the Portage 
group of western New York: AJS (5) 13: 189-208. il, 1927. 
Hinde, G. H., On Cambro-Silurian and Devonian cono¬ 
donts: GSL. QJ 35: 351-369. 1879. Holmes, G. B., A bib¬ 
liography of conodonts with descriptions of early Missis- 
sippian species: USNM, Pr 72: 1-38, 1928. Huddle, J. W., 
Conodonts from the New Albany shale: B .4m Pal 21: 
1-137, il. 1934. Matern, H., Neue Conodonten aus Devon 
und Unterkarbon Scnckenberginna: Senck A 'at Ges, Bd 15: 
12-22, 1933. Pander, O. H., Monographic der Fossilen 
Fische des Silurischen Systems der Russich-Baltischen 
Gouvernements, p 1-91, il, 1856. Schmidt, H., Conodonten- 
funde in ursprunglichen Zusammenhang: Pal Zeitschr, Bd 
16: 76-85, 1934. Scott, H. W., Zoological relationships of 
conodonts: JP 8: 448-455, il, 1934. Stauffer, C. R., Cono¬ 
donts from the Decorah shale: JP 4: 121-128, 1930; 
Decorah shale conodonts from Kansas: JP 6: 257—264, 
1932; Conodonts from the Glenwood beds: GSA, B 46: 
125-268, il, 1935; Conodonts of theOlentangy shale: JP 12: 
411-443, il, 1938. Stauffer, C. R., and Plummer, H. J., 
Texas Pennsylvartian conodonts and their stratigraphic 
relations: U Tex B 3201: 13-50, il. 1932. Ulrich, E. O., and 
Bassler, R. S., A classification of the toothlike fossil cono¬ 
donts with descriptions of American Devonian and Mis- 
sissippian species: USNM, Pr 68: 1-63, pi l-ll, 1926. 
Zebera, K., Les Conodonts et les Scolecodontes du Bar- 
randien: Cesk Akad B Int, An 36: 86-96, 1935. 
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shales, thin earthy limestones similarly interbedded, 
and relatively pure limestones all yield some cono¬ 
donts. There is evidence that some conodonts in lime¬ 
stones represent sedimentary introductions rather 
than records of environment. It is reasonably cer¬ 
tain that the normal conodont environment was 
near shore in moderately shallow marine waters con¬ 
taining some clay, possibly somewhat modified by 
fresli waters around debouchures of streams. The 
great abundance of conodonts in unctuous clays 
at the top of some formations probably resulted 
from concentration in the residuum on weathered 
surfaces. 

Conodonts as Horizon Markers. Conodonts are 
exceptionally good horizon markers within their 
stratigraphic range. From their first appearance as 
simple conelike forms to the development of highly 
complicated groups, their entire history is written 
in a single era, the Paleozoic. 

In the compilation of range charts of genera one 
discovers misleading data that result from lack of 
information. Because little is known about Silurian 
and Devonian forms, the charts indicate a much 
greater lack of continuity of genera across the 
Ordovician-Silurian and the Silurian-Devonian in¬ 
tervals than probably exists. 

Many of the genera and probably a large number 
of species are common to North America and Europe. 
Rapid evolution of genera and species coupled with 
rapid lateral spread, resistance to chemical weather¬ 
ing, and ease of segregation of large numbers from 
small amounts of unctuous sediments all recommend 
conodonts for use in correlation. Their small size 
and distinctive shapes make them recognizable in 
well cuttings even though they may be only broken 
fragments. 

Zoological Affinities. Conodonts have been as¬ 
signed by various students to Crustacea, Cephalo¬ 
poda, Gastropoda, Annelida, and Vertebrata. Most 
investigators assume that they represent jaw armor 
of an extinct order of primitive fishes. This op ini on 
is based on the chemical composition, nature of 
growth additions, and actual attachment of many 
specimens to jaw substance. Some writers believe 
that three or more distinctive groups, each desig¬ 
nated a genus by others, represent a single individual. 
Associated groups are explained in this way or are 
considered accidental associations in coprolites of 
predators. 

Problems. The problems peculiar to conodonts 
center around the lack of satisfactory information 
about their zoological identity and function (asso¬ 
ciation of parts), and their durability under chemical 
weathering. Because little is known about the rela¬ 
tionships of the teeth to each other and to the rest 
of the organism, some writers imply that lists of 
generic and specific occurrences are of doubtful 
value. Granting, for purposes of illustration, that 
more than one so-called genus represents one in¬ 
dividual, the stratigraphic range of any distinctive 
part of this composite, the so-called species, loses 


none of its value. The only offense of such usage is 
against biological veracity. 

Because of their small size, conodonts are resistant 
to wear during transportation, and chemical weather¬ 
ing affects them only slightly. Consequently there 
are limitless possibilities that specimens, weathered 
from rocks of one age, may be carried into a later 
sea or left as residuum to be reworked by an in¬ 
vading sea of later date, thus giving rise to mixed 
faunas. Many illustrations of mixed faunas are 
known, including such anomalous associations as 
Ordovician, Devonian, and Mississippian forms in a 
single unit only a few inches thick. The problem of 
such faunas is not so much that of interpretation 
as one of recognition. Obviously the youngest as¬ 
semblage present fixes the age of the inclosing 
matrix. The interpretation presupposes a fair 
knowledge of the succession of faunas; lack of such 
knowledge might well result in recording genera or 
species in rocks younger than the actual range. 
Conodonts may be introduced as leaks into older 


rocks through filling of caverns and cracks by 
sediment deposited from ground water or from 
invading seas. 

Preparation Techniques. There is no efficient 
way to remove conodonts from hard fissile shales. 
Specimens imbedded in such a shale surface have 
the disadvantage of exposing only one side. Repre¬ 
sentatives of one species have been assigned to 
different genera because they were studied from 
different sides. Many shales break down readily with 
boiling, as do some limestones. Limestone digested 
in a 10 to 15% solution of gl.acial acetic acid yields 
a sludge that may contain conodonts and may be 
boiled and cleaned in the same manner as the less 
stubborn shales. Boiling followed by careful flushing 
leaves a clean residue that may be dried and later 
screened. No conodonts remain on 20-mesh and few 
pass 80-mesh sieves. Residues from washing and 
screening, not largely composed of phosphate 
nodules, iron, or other heavy minerals, may be 
floated by a heavy liquid while the conodonts 
settle out. 

A quick-drying, thin-bodied cement insoluble in 
water seems most efficient for mounting conodonts 
for photography and study. Heavy-bodied cements 
may crack delicate specimens through drying shrink¬ 
age, and water soluble cements do not permit the 
use of water for removing dust particles from speci¬ 
mens before photography. Most conodonts are so 
glossy as to give troublesome light reflection which 
interferes with photography. Polarizing screens have 
been used with slight success to correct this, but a 
very thin film of sal ammoniac, deposited by sub¬ 
limation (heated in a glass tube and blown with a 
bulb— not the moist breath) oa the specimen and 
background, facilitates study of delicate external 
features and gives uniform surfaces for photog¬ 
raphy. 

Descriptive Terminology. Conodonts are paired, 
right and left or upper and lower , with reversed 
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curves and other features. In describing a genus it is 
conventional to assume an inner and outer sute with 
reference to a curvature or some other feature and 
the assumed anterior end is designated. Oral and 
aboral are used to designate the functioning or mouth 
cavity side and the attachment side. Simple conical 
forms are commonly set on the expanded end for 
description. Most cones are curved; the curved side 
is anfertor, the concave posterior. Proximal and distal 
are conventional designations among cones for 
attachment and free ends. Certain genera may 

require special terminology. 

Classification. Genera known to be well founded 

are described and illustrated below. They are grouped 
in families and suborders in an attempt to indicate 
genetic relationships. There are still too many gaps 
in conodont knowledge, however, to justify the 
assumption that the groupings are correct. Data lor 
specific determination are omitted in the text be¬ 
cause specific values are not agreed upon and specific 
determinations require detailed study of specimens. 


Cl II ROC IN AT H US Branson and Mehl 1933 
(*C. duodactyla). Hand-shaped dental units; denti¬ 
cles pointed, subcircular in section; base slightly 
excavated but lacking pulp cavity. Ord. (Minn., 
Mo., Okla., Colo.). 

*C. duodactyla B and M. M. Ord.: Minn, ((den- 
wood), Colo. (Harding). 

C. alternata B and M (93—12). M. Ord.: Colo. 
(Harding). 

LE PTOCH IRO G NATHUS 
Branson and Mehl 1942 

(*L. quadrala). Hand-shaped dental units with 
pointed, compressed, sharp-edged denticles; base 
slightly excavated but lacking pulp cavity; sharp 
edged denticles differentiate it from Chirognathus. 
M. Ord. (Minn., Mo., Ark., Okla., Tex.). 

*L. quadrata (93—11), L. coalescens (93-1). 
and L. semifloralis (93-13), all described by Bran¬ 
son and Mehl and all recorded from the Mid-Ord. 
of Okla. (McLish). 


Order Conodontophoridia. Order based on minute 
teeth of various shapes ranging from simple cones 
to complex plates composed of calcium phosphate 
and attached to fragments of similar composition 

assumed to have been jaws. 

Suborder Neurodontiformes IBranson and Mehl: 
1942]. Conodontophoridia with teeth composed of 
bundles of fibers. 


COLEODONTIDAE [New]. Teeth fibrous, clasp¬ 
ing the jaw rather than resting platelike on the 
ramus or clasping its anterior end. 


COLEODUS Branson and Mehl 1933 
(*C. simplex). Dental unit bladelike with thin 
crenulate oral edge; aboral edge <deeply 1 grooved 
longitudinally. M. Ord. (Mo., OklaColo.). 

*C. simplex B and M (93-22). M. Ord.. Mo. 

(Dutchtown), Colo. (Harding). 

ERISMODUS Branson and Mehl 1933 
(*£?. typus). Arched, barlike dental units with large 
apical denticle that extends aborally as a buttress 
on inner and outer sides; limbs of arch discrete more 
or less rounded denticles; aboral side longitudinally 
excavated. M. Ord. (Que.; Minn., Mo., Colo.). 

*E typus B and M. M. Ord. : Colo. (Harding). 

E * gp ( 93 — 14 ). M. Ord.: Mo. (Dutchtown). 


NEOCOLEODUS Branson and Mehl 1933 
(*N spicalus). Bladelike or barlike dental unite 
with oral edge deeply notched to produce discrete 
nodes or spikes; aboral edge longitudinally grooved. 

M. Ord. (Mo., Okla., Colo.). _ , „ , 

*N. spicatus B and M (93 —20). M. Ord.: Colo. 

(Harding). 


CHIROGNATHIDAE [New]. Fibrous conodonts 
that clasp or tip the end of the jaw ramus. 


MULTIOISTODUS Cullison 1938 

t*M. subdentatus Cullison (93—10, 19) from M. Ord. 
of Mo. (Dutchtown)). Recurved cones with base 
expanded posteriorly, a smaller median cone pro¬ 
jecting backward from base, with or without a 
posterolateral cone on one or both sides. M. Ord. 


STEREOCONUS Branson and Mehl 1933 
S gracilis). Discrete recurved cones without basal 
ccavation. M. Ord. (Mo., Colo., Wyo.). 

*S. gracilis B and M (93-16, 21). M. Ord.: 

— —_ mm V 


TRUCHEROGNATHIDAE [New]. Platelike 
fibrous teeth that rest on the jaw ramus rather than 
clasping it or tip of jaw. 


AMBOLODUS Branson and Mehl 1933 

(*A. triangularis B and M (93 7, 8) from the 

U. Ord. (Maquoketa-Thebes) of Mo.). Platformlike 
dental units; triangular or crescentic in outline; two 
sides of oral edge produced into a denticulate para¬ 
pet with the largest denticle at the union of the 
two rows; aboral surface smooth, concave. Ord. 


AMORPHOGNATHUS Branson and Mehl 1933 

( *A. ordovicica). Flat or slightly arched dental units 
with more or less lanceolate branches that produce 
an irregular outline; branches with median row of 
nodes or denticles on oral side; aboral side smooth 
to keeled. Ord. (Minn., Mo.). 

*A. ordovicica B and M. U. Ord.: Mo. (Maquo¬ 
keta-Thebes). 

A. ramosa (Stauffer) B and M (93 5, 6 ). M. 
Ord.: Minn. (Decorah), Mo. (Kimmswick). 


CARDIODELLA Branson and Mehl 1942 
( = cardiodus Branson and Mehl 1933) 
OCardiodus tumidus). Platelike, flat, or slightly con- 
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cave dental units; aboral sido uncxcavatod, heart-, 
crescent-, or arrow-shaped in outline in oral view; 
discrete divergent denticles. Ord. (Mo., Okla.). 

*C. tumida B and M (93—17, 18). M. Ord.: Mo. 
(Joachim). 

CURTOGNATHUS Branson and Mehl 1933 
(*C. typa). Arched barlike dental units with discrete, 
divergent subequal denticles; no aboral excavation 
or pit. Ord. (Mo., Okla.). 

*C. typa B and M. M. Ord.: Mo. (Joachim). 

C. coronataBranson and Mehl (93—15). M. Ord.: 
Mo. (Joachim). 

POLYCAULODUS Branson and Mehl 1933 

(*P. inclinatus). Bar- or platelike dental units, 
straight, with discrete slender aligned denticles; 
aboral side smooth. Ord. (Mo., Okla.). 

*P. inclinatus B and M (93—9). Joachim: Mo. 

P. sp. (93—4). Joachim.: Mo. 

TRUCHEROGNATHUS Branson and Mehl 1933 

(T. distorta). Elongate platelike dental units with a 
row of slender, discrete, diversely directed denticles; 
aboral side flat to slightly concave. Ord. (Mo., 
Okla., Colo.). 

*T. distorta B and M (93—2, 3). Joachim: Mo. 

Suborder Conodontiformes [New]. Conodonto- 
phoridia with laminated teeth of calcium phosphate. 

DISTACODIDAE. Simple recurved cones with 
deeply excavated base simulating pulp cavity. 

ACODUS Pander 1856 

(*A. erectus). Laterally compressed dental units with 
sharp fore and aft edges; one lateral face smooth, 
flat to convex; the other produced into a longi¬ 
tudinal ridge or carina. Ord. (Minn., Mo.; Europe). 
Sil. (Mo.). 


*A. erectus Pander. Ord.: Estonia (Trenmdoc). 

A. brevis Branson and Mehl (93—32, 33). L. Ord.: 
Mo. (Jefferson City). 

A. bicostatus Branson and Mehl (93—30, 31). 
M. Sil.: Mo. (Bninhridgc). 

ACONTIODUS Pander 1856 
(M. talus). Straight or recurved, bilaterally sym¬ 
metrical dental units; anterior side rounded or 
broadly angular with smooth lateral faces and con¬ 
cave to keeled posterior side. Ord. (Wis., Minn., 
Ia.; Europe). 

*A. latus Pander; A. sp. (93—28, 29; see also 
93—43). Ord.: Estonia (Tremadoc). 

DISTACODUS Hinde 1879 
(= MACHAinoDi/s Pander 1856) 

(*Machairodus romboidcus Pander). Bilaterally sym¬ 
metrical, laterally compressed dental units with 
sharp fore and aft edges; lateral faces produced into 
a longitudinal ridge or keel. Ord. (Minn.?, Ia.?, 
Mo.; Europe). 

*D. romboideus (Pander). Ord.; Scotland (Are- 
nig-Llandeilo); Estonia (Tremadoc). 

D. sp. (93—40, 41). L. Ord.: Mo. (Jefferson 
City). 

DREPANODUS Pander 1856 

(*D. inflexus). Bilaterally symmetrical dental units 
with sharp fore and aft edges and smooth lateral 
faces. Ord. (Ont.; Wis., Minn., Ia., Mo., Okla.; 
Europe). 

*D. inflexus Pander. Ord.: Estonia (Tremadoc). 
D. arcuatus Branson and Mehl (93—42). L. Ord.: 
Mo. (Jefferson City). 

OISTODUS Pander 1856 

(*0. lanceolalus). Fundamentally bilaterally sym¬ 
metrical dental units, laterally compressed with 
sharp fore and aft edges; lateral faces smooth, con- 


PLATE 93 

(Figure* are x28, and original by Branson and Mehl, unless otherwise indicated ] 

1. Leptochirognathus coalescens. Inner-lateral view. 2, 3. Trucherognathus distorta. Oral and inner-lateral views. 4. Polycaulodus sp. 
Outer lateral view. 5, 6. Amorphognathus ramosa. Aboral and oral views. 7, 8. Ambalodus triangularis. Outer-lateral and oral views of 
two specimens. 9. Polycaulodus inclinatus. Outer-lateral view. 10. Multioistodus subdentatus. Inner-lateral view. 11. Leptochirognathus 
quadrata. Inner-lateral view. 12. Chirognathus alternata. Outer-lateral view. 13. Leptochirognathus semifloralis. Inner-lateral view. 
14. Erismodus sp. Outer-lateral view, attached to jaw. 15. Curtognathus coronata. Inner-lateral view. 16. Stereoconus gracilis. Outer- 
lateral view. 17, 18. Cardlodeila tumida. Oral and aboral views. 19. Multioistodus subdentatus. Outer-lateral view. 20. Neocoleodus 
spicatus. Inner-lateral view, attached to jaw (xll). 21. Stereoconus gracilis. Inner-lateral view. 22. Coleodus simplex. Lateral view, 
clasping jaw. 23. Oistodus lanceolatus. Inner-lateral view of topotype. 24, 25. Oistodus *cuminatus. Outei*- and inner-lateral views. 
26. Paltodua arcuatus. Outer-lateral view. 27. Scolopodus semicostatus. Lateral view of topotype. 28, 29. Acontiodus ep. Inner-vhnd outer- 
lateral views. 30, 31. Acodus bicostatus. Outer- and inner-lateral views. 32, 33. Acodus brevis. Inner-and outer-lateral views. 34, 35. Pal- 
todus elegans. Inner- and outer-lateral views. 36, 37. Ulrichodina sp. Anterior and lateral views. 38, 39. Scolopodus quadruplicate. 
Lateral and posterior views. 40, 41. Distacodus sp. Inner- and outer-lateral views. 42. Drepanodus arcuatus. Lateral view. 43. Acontio¬ 
dus sp. Posterior view. 44. Oistodus Inaequalls. Inner-lateral view. 45, 46. Loxodus bransoni. Lateral views of two incomplete specimens. 
47. Hlndeodella acuta. Inner-lateral view. 48. Centrognathodus slnuosus. Oral view. 49, 50. Phragmodus undulatus. Outer- and inner- 
lateral views of two specimens. 51, 52. Belodus gracilis. Outer- and inner-lateral views of a topotype. 53. Prionlodus elegans. Lateral 
view of a topotype. 54. Prionlodus corniger. Inner-lateral view. 55. Belodus ep. Outer-lateral view. 56. Belodus compressus. Inner- 
lateral view. 57. Belodus sp. Outer-lateral view. 58. Angulodus demissus. Lateral view. 59-61. Apatognathus varians. Aboral, and two 
oral views of three specimens. 62, 63. Trichognathus delicata. Posterior and anterior views. 64, 65. Dlplodella alternata. Oral and posterior 
views. 66. Euprioniodina deflect*. Lateral view. 67. Cordylodus plattinensis. Outer-lateral view. 68. Cyrtonlodus compllcatus. Inner- 
lateral view. 69. Pteroconua gracilis. Inner-lateral view. 70. Mlcrocoelodus typus. Posterolateral view. 71. Cordylodus angulatus. Inner- 
lateral view. 72. Trichognathus separata. Posterior view. 73. Hibbardella angulata. Anterior view. 74. Ligonodlna delicata. Inner-lateral 
view. 75. Ligonodlna pectlnaU. Inner-lateral view. 
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vev to longitudinally ridged. T.hin lipped basal cup 
extended posteriorly and laterally at least on one 
side. Ord. (Out.; Wis.. Minn., Ia., Mo., Okla.; 
Europe). 

*0. ianceolafus Pander (93—23). Ord.: Estonia 
{')'?■ nip.doe). 

O. acuminatus Pander (93—24, 25). Ord.: Es¬ 
tonia (Tremadoc). 

O. inaequalis Pander (93—44). Ord.: Estonia 
(Tremadoc). 

PALTODUS Pander 1856 

(*P. subaequalis). Bilaterally asymmetrical dental 
units, anterior side rounded, posterior side sharp or 
sharply rounded; one lateral face tending toward 
smooth, the other fluted or grooved. Ord., Sil. 
(Minn., Ia., Mo., Okla.; Europe). 

*P. subaequalis Pander. Ord.: Estonia (Trema¬ 
doc). 

P. arcuatus Stauffer (93—26). M. Ord.: Minn. 
(Decorah), Mo. (Kimmswick). 

P. elegans Stauffer (93—34, 35). M. Ord.: Minn. 
(Decorah), Mo. (Kimmswick). 

SCOLOPODUS Pander 1856 
(*S. sublaevis Pander, from the Ord. (Tremadoc) of 
Estonia). Fundamentally bilaterally symmetrical 
dental units with convex fluted faces. Ord. (Wis., 
Minn., Ia., Mo., Tex.; Europe). 

S. semicostatus Pander (93—27). Ord.: Estonia 
(Tremadoc). 

S. quadruplicate Branson and Mehl (93—38, 39). 
L. Ord.: Wis. (Shakopee), Minn. (Lanesboro, 
Shakopee), Ia. (Oneota), Mo. (Jefferson City). 

ULRICHODINA Furnish 1938 

(*U. prima Furnish, from L. Ord. (Shakopee) of 
Wis.). Dental units similar to Acontiodus, with bi¬ 
lateral symmetry, rounded anterior and sharp 
posterior sides, lower anterior margin extended be¬ 
yond basal plane and more or less indented. Ord. 
(Wis., Minn., Ia., Mo.). 

U. sp. (93—36, 37). L. Ord.: Mo. (Jefferson City). 

PRIONIODIDAE. More or less barlike dental 
units, originating near anterior end of ramus with a 
major denticle or fang, erect or posteriorly inclined, 
at or near the anterior end and in most forms an 
elongate denticulate posterior extension along oral 
edge of jaw. 

ANGULODUS Huddle 1934 
(*A. demissus Huddle [93—58], from U. Dev. (New 
Albany) of Ind.). Dental units similar to Hindeo- 
della, but with anterior process and posterior bar 
subequal; bar and process denticles more nearly 
discrete than in Hindeodella and alternating less in 
size. Dev. 

APATOGNATHUS Branson and Mehl 1934 
(*A. various B and M [93—59-61], from U. Dev. 
(Grassy Creek) of Mo.). Sharply arched dental 


units, asymmetrical with reference to a large apical 
denticle; limbs connected for a short distance below 
apex of arch by a thin lamina on one face of the 
arch. Dev. 

BELODUS Pander 1856 
(*B. gracilis Pander [93—51, 52], from the Ord. 
(Tremadoc) of Estonia). Laterally compressed 
dental units with cones similar to Paltodus with 
narrow base extending backward (orad); closely 
spaced peglike denticles rising from posterior edge 
of cone, nearly parallel with base. Ord. (Minn., Mo.; 
Europe). 

B. sp. (93—57). M. Ord.: Mo. (Kimmswick). 

B. compressus Branson and Mehl (93—56). M. 
Ord.: Minn. (Decorah), Mo. (Plattin, Kimmswick). 

B. sp. (93—55). M. Ord.: Mo. (Kimmswick). 

CENTROGNATHODUS Branson and Mehl 1942 

(= centkognathus Branson and Mehl 1934) 

( *Centrognathus sinuosus). Denticulate bar with 
anterior end bent inward and a denticulate spur 
extending outward from near the bend; denticles 
subcircular and normally discrete. Dev. (Mo.). 

*C. sinuosus (B and M) (93—48). U. Dev.: Mo. 
(Grassy Creek). 

CORDYLODUS Pander 1856 
(*C. angulatus). Recurved cones with thin-walled, 
deeply excavated, laterally compressed base; dis¬ 
crete denticles rising from oral edge of base and its 
posterior extension rather than from cone proper 
as in Belodus. Ord. (Minn., Mo.. Kan., Okla.; 
Europe). 

*C. angulatus Pander (93—71). Ord.: Estonia 
(Tremadoc). 

C. plattinensis Branson and Mehl (93—67). 
M. Ord.: Mo. (Plattin). 

CYRTONIODUS Stauffer 1935 
(*C. complicalus Stauffer [93—68], from the M. Ord. 
(Glenwood) of Minn.). Laterally compressed cones 
with thin-lipped, laterally compressed, deeply exca¬ 
vated base that extends posteriorly with inclination 
slightly below plane of base; posterior bar deeply 
excavated aborally, oral edge surmounted by back¬ 
ward inclined discrete denticles. Ord. 

DIPLODELLA Ulrich and Bassler 1926 
( *D . bilateralis U and B, from U. Dev. (Chatta¬ 
nooga) of Ala.). Sharply arched denticulate bar, 
bilaterally symmetrical, apical denticle of large size; 
a denticulate bar extending posteriorly from base of 
apical denticle; limb denticles alternating in size 
and in more than one row. Dev. (Ala., Mo.). 

D. altemata Branson and Mehl (93—64, 65). U. 
Dev.: Mo. (Grassy Creek). 

EUPRIONIODINA Ulrich and Bassler 1926 
( *E . deflecta U and B [93—66], from U. Dev. (Rhine- 
street) of N. Y.). Barlike base, sharply arched, with 
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unequal limbs, large apical denticle directed toward 
short limb, with separated or closely crowded limb 
denticles paralleling main denticle. Sil.?-Pcnn. 
(N. Y., Ind., Ala., Minn., Mo., Okla., Tex.). 


HIBBARDELLA Ulrich and Bassler 1920 
(*//. angulata (= Prioniotlus Hinde)). Sharply 
arched, bilaterally symmetrical dental units; limb 
denticles discrete, apical denticle of great length with 
a denticulate bar extending backward from its 
base. Dev.-Penn. (N. Y., Wyo., Tex.; Canada; 
Europe). 

*H. angulata U and B (93—73). U. Dev.: N. Y. 
(Genesee, Rhinestrcet), Ohio (Cleveland). 

HINDEODELLA Ulrich and Bassler 1926 

(*tf. subtilis). Barlike dental units with large sub¬ 
terminal fang in front of which the bar is bent in¬ 
ward; oral edge closely set with denticles that alter¬ 
nate in size tending to have several small between 
each two of the larger. Sil.—Perm. (Canada; N. Y., 
Tenn., Minn., Mo., Wyo., Tex.; Europe). 

*H. subtilis U and B. Dev.: N. Y. (Genesee), Ohio 
(Cleveland), Tenn. (Hardin), Mo. (Grassy Creek). 

H. acuta Branson and Mehl (93—47). U. Dev.: 
Mo. (Grassy Creek). 


LIGONODINA Ulrich and Bassler 1926 
(*L. pectinata). Posterior bar with discrete uniform 
denticles; anterior subterminal fang large, a short 
denticulate process extending aborally and inward 
from its base. Sil.—Perm. (Ont.; N. Y., Ohio, Minn., 
Mo., Wyo., Tex.; Europe). 

*L. pectinata U and B (93—75). U. Dev.: N. Y. 

(Rhinestreet). v „ _ 

L. delicata Branson and Mehl (93 74). U. Dev.: 

Mo. (Grassy Creek). 


LOXODUS Furnish 1938 
(*L. bransoni). Bladelike dental units with subequal 
coalesced posteriorly inclined denticles that decrease 
in size backward; aboral edge narrowly excavated. 

Ord. (Minn., Ia.). _ _ 

*L. bransoni Furnish (93—45, 46). L. Ord.: 

Minn. (Blue Earth), Ia. (Oneota). 

MICROCOELODUS Branson and Mehl 1933 
(*M. typus). Median part of dental unit recurved, 
basally expanded, deeply excavated cone, flanked 
by short, discretely denticulate bars extending 
laterally from two sides of base. It is possible that 
this genus should be included under the suborder 
Neurodontiformes. Ord. (Minn., Mo., Okla.). 

*M. typus B and M (93—70). M. Ord.: Mo. 

(Joachim). 

PHRAGMODUS Branson and Mehl 1933 
(*p. primus B and M, from the M. Ord. (Joachim) 
of Mo.). Dental units sheathlike, on tip of jaw with 
aboral margin extending anteriorly as a large 
denticle; oral edge extending posteriorly as a bar with 


discrete denticles and extending anteriorly as a 
large denticle, with smooth or denticulate margin 
between it and antero-aboral denticle. Ord. (Minn., 
Mo., Okla.). 

P. undulatus Branson and Meld (93- 19, 50). M. 
Ord.: Mo. (Plattin). 

PRIONIODUS Pander 1856 

(*P. elegans). Large erect dental units, terminal 
fang produced antero-aborally with or without 
vestigial barbs on anterior edge; posterior bar with 
denticles that tend to coalesce, with but slight ex¬ 
cavation beneath fang. Ord.-Perm. (N. Y. to Wyo., 
Minn, to Tex.; Canada; Europe). 

*P. elegans Pander (93—53). Ord.: Europe 
(Tremadoc). 

P. corniger E. R. Branson (93—54). L. Miss.: 
Mo. (Hannibal, Chouteau). 

Material from Pander's type locality and forma¬ 
tion indicates that the figures and description of the 
type species, although not correct, are not very mis¬ 
leading. The species is either remarkably variable 
or the many specimens represent a complete grada¬ 
tion between several species. The mean develop¬ 
ment consists of a large, laterally compressed denticle 
which extends aborally from the anterior side of the 
base in a short denticulate bar; the posterior side 
extends in a longer denticulate bar, these two limbs 
forming a laterally curved plane. From the convex 
side of this curve at the base of the fang extends a 
short denticulate bar. The trend of the development 
away from the mean seems to be the reduction and 
loss of the lateral process and the ultimate fusion of 
the denticles of the anterior process so that the latter 
forms the smooth aboral barb of the fang. The ac¬ 
ceptance of an atypical species as genotype seems 
less confusing than drastic change in the taxonomy. 
No typical representatives of the genus are recorded 
in American sediments earlier than those of the 
Silurian. 

PTEROCONUS Branson and Mehl 1933 

(*P. gracilis B and M [93—69], from the M. Ord. 
(Joachim) of Mo.). Bilaterally asymmetrical re¬ 
curved cone with deeply excavated, expanded base; 
small denticles or denticulate process on posterior 
side of base, denticulate process or denticles origi¬ 
nating near anterior side of base and extending 
laterally; it is possible that this genus should be 
included in suborder Neurodontiformes. Ord. (Minn., 
Mo., Okla.). 

TRICHOGNATHUS Branson and Mehl 1933 

(*T. symmetrica B and M, from the M. Sil. (Bain- 
bridge) of Mo.). Large bilaterally symmetrical 
dental units with deeply excavated expanded base 
that extends into a posterior and two lateral denticu¬ 
late bars. Ord.-Perm. (Ohio, Minn., Mo., Okla., 
Wyo.). 

T. sp. (93—62, 63). M. Ord. Mo. (Kimmswick). 
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T. separata Branson and Mohl (93 —72). L. Mias.: 
Mo. (BushberR). 

Thoro is some doubt as to whether the younger 
species roferred to this form are of the same genetic 
trend as the. older. The Reims differs from Ilibbnr- 
della in that the latter does not have a deep aboral 
excavation of the terminal denticle. 

PRIONIODINIDAK. Dental unit arched, bar¬ 
like, or bladeliko; most forms with an apical denticle, 
or denticle larger than the others, within middle 
third of length. 


BACTROGNATHUS Branson and Mold 1941 

(*B. hamata B and M, from the Miss. (Pierson) of 
Mo.). Narrow platelike or bladclike dental units 
with posterior end bent laterally; oral surface cari¬ 
nate; aboral surface with cup at juncture of mam 
axis and posterior bend with groovelike extensions 
along edge. Miss. (Mo., Okla., Tex.). 

B. excavata Branson and Mehl (94 13, 14). 

Sycamore: Okla. 

B. angularis Branson and Mehl (94 15, lb). 

Sycamore: Okla. 


BRYANTODINA Stauffer 1935 

(*B. tyvicalis Stauffer [94—25), from the M. Ord. 
(Glenwood) of Minn.). Bladelike, arched or straight 
dental units, denticles only partly fused; apica 
denticle not differentiated in all specimens; aboral 
edge excavated. Ord. 


BRYANTODUS Ulrich and Bassler 1926 

(*B. typicus U and B, from the U. Dev. (Rhinestreet) 
of N. Y.). Arched denticulate bar, somewhat tri¬ 
angular in cross-section; sharp unexcavated aboral 
edge except for small subapical pit; apical or superior 
denticle near midlength; denticles set off from base, 
tending to fuse. Dev., Miss. (Ont.; N. Y., Ohio, Ind., 

M B.’mundus Branson and Mehl (94—21). L. Miss.: 
Mo. (Bushberg). 


DICIIOGNATIIUS Brannon and Mehl 1933 

(*/). pritna B and M, from the M. Ord. (Harding) 
of Colo.). Somewhat bladelike dental units with a 
large denticle at midlength of an arched row of 
laterally compressed denticles; aboral edge split and 
considerably expanded laterally at midlength; faces 
sharply offset laterally at about midlength. Ord. 
(Minn., Mo., Okla., Colo.). 

D. typica Branson and Mehl (94 — 10). M. Ord.: 

Mo. (Plattin). 

LONCHODINA Ulrich and Bassler 1926 

(*L. typicalis U and B, from the U. Dev. (Rhine¬ 
street) of N. Y.). Arched denticulate bar with limbs 
subequal and not in same plane; denticles irregular, 
slender, discrete, not parallel; commonly a large 
denticle near apex of arch. Sil.-Perm. (Canada; 
N. Y., Ohio, Tenn., Ind., Mo., Okla.). 

L. pulchra Branson and Mehl (94 22). U. Dev.: 

Mo. (Grassy Creek). 

L. separata Branson and Mehl (94 23). U. Dev.: 

Mo. (Grassy Creek). 

METALONCHODINA Branson and Mehl 1941 

(*Prioniodus bidentata Gunnell = *M. bidentata 
(Gunnell) [94—20], from the Penn. (Cherokee) of 
Mo.). Dental units similar to Lonchodina, with one 
limb very much abbreviated to retain one exception¬ 
ally large denticle followed in some forms by one or 
two small denticles; appears like Prioniodus but has 
pit under first denticle of long limb. Miss.-Perm. 
(Mo., Okla., Wyo., Tex.). 

NOTHOGNATHELLA Branson and Mehl 1934 

(*N. typicalis B and M [94—26], from the U. Dev. 
(Grassy Creek) of Mo.). Arched, more or less blade¬ 
like dental units; one limb with short confluent 
denticles with a lateral shelf on each side at the 
base, the other limb with large confluent denticles; 
aboral edge sharp or keeled with small pit at apex 
of arch. Dev. (Ia., Mo.). 


PLATE 94 


(Future, are *28. and original by Branson and Mehl. unless otherw.se .nd.cated-] 

' mrularls Lateral view. 2. S. sulclferus. Lateral view. 3. Plnacogn.lhodus profundus. Lateral view. 

I, 2. Spathognathodu- SPP-J• »■ «’ fu , cr .ta. Inner _i at * ra l view. 6. S. bi.lata. Inner-lateral view. 7. 8. Oulodue medio- 

4 - 6 .Solenodell. spp 4' f''^raU^ate arcuatUB . Outer-lateral view. .0. Dichogna.hus typica Outer-latera view, 

eris. Inner- andouter-latera • d 7 nferior views of two specimens. 13. 14. Bactrognathus e.cavata. Oral and aboral v.ews 

II. 12 . P^udopolygnathusprima. Super ^ <>xarkod , nB regularl8 . lateral view. 18. Palmatodella dellcatula. Lateral 

IS. 1«- Bactrognathus ° Qral vie w (xll). 20. Metalonchodina bidentata. Lateral view. 21. Bryantodus mundus. Lateral 

view. 19. Staurognathus erne • i^nrhodlna aeoarata- Lateral view. 24. Prioniodlna subcurvata. Lateral view. 25. Bryanto- 

view. 22. a p 4 othognaihelia typicalis. Inner-lateral view. 27. 28. Ancyrognathus symmetrica. Oral and aboral views, 

dlnm typicalis. Q . a “ Q ral and lateral views. 32-34. Gondolella merrllll. Lateral, oral, and aboral views. 35. Polygna- 

29-31. a °“Tw £ Polygnathus lob.U. Oral view. 37. 38. Sca.lognathus anchoralls. Oral and aboral views of two spec.men^ 

thus symmetrica. Oral v»ew 36. P yg p ,. bra . Qral view . 4 j. P . subperlobata. Oral view. 42. 43. Ancyrodella sp. Ora 

44 45 ^Slphonodeha"quadruplicata. Oral and aboral views of two specimens. 46. PolygnatheUus nothus. Inner-latera 
and aboral views 44, 45. Slph q ' 9 Polygnatholdes siluricus. Oral and aboral views. 50. 51. Dollognathus lata. Oral 

—1. -0 view, o, 55. Siphoned.,,. ,.b.U 

and aboral 5 ’ ^* ua de ,, calu . Oral, lateral, and aboral views. 59-61. Gnathodus pustulosus. Inner-lateral, aboral. and oral 

° r al v.ewJ6-68. Lateral v iew. 63. I. expansus. Oral view. 64. I. laterlcrescens. Oral view. 65. I. symmetric^, 

^ews. 62-65. I^du.spp ^L and , at€ral viewB of three specimens. 69. Gnathodus (Dryphenotus) macrolo- 

A^ralvnew. 66^8. T-phro^u- h ode| U ^ mnd abora , view9 72 _ 74 . streptognathodus spp. 72. S. gracilis. Aboral v,ew. 

iZ'u. B. excelsus. Oral and lateral views. 75-78. Cavusgnathu. crista. Inner-lateral, oral, outer-lateral, and aboral v.ews. 
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OU 1,0 DUS Branson and Mehl 1933 
(*0. mediocris B and M [94—7, 8), from the M. Ord. 
fPiattin) of Mo.). Arched and twisted denticulate 
bar with large denticle at apex of arch; aboral side 
split and laterally expanded. Ord. (Minn., Mo.). 

OZARKODINA Branson and Mehl 1933 
(*0. ti/pica B and M, from the M. Sil. (Bainbridgc) 
of Mo.). Thin, bladelike, arched dental units; 
laterally compressed denticles, one of large size at 
apex, no conspicuous thickening at base of denticles; 
aboral edge thin, small pit at midlength. Ord.-Perm. 
(Ind., Ia., Mo., Kan., Okla., Tex.). 

O. regularis Branson and Mehl (94—17). L. 
Miss. : Mo. (Bushberg). 

PALMATODELLA Ulrich and Bassler 1926 
(*P. delicaiula). Denticulate bar sharply bent, un¬ 
equal limbs; denticles of long limb inclined toward 
apex, which is commonly marked by a large denticle; 
denticles parallel, tending to fuse. U. Dev., L. Miss. 
(Ohio, Ind., Ala., Mo., Okla.). 

*P. delicatula U and B (94—18). U. Dev.: Ind. 
(New Albany), Ala. (Chattanooga). 

PINACOGNATHUS Branson and Mehl 1942 
(= pinacodus Branson and Mehl 1934) 

{* Pinacodus profundus). Dental units short, deep; 
comparatively thick blade with sharply crenulate 
rather than denticulate oral edge; small pit at mid¬ 
length of aboral edge. Miss. (Mo., Okla.). 

*P. profunda (B and M) (94—3). L. Miss.: Mo. 
(Bushberg). 

PRIONIODINA Ulrich and Bassler 1926 

( *P• subcurvata U and B [94— 24J, from the U. Dev. 
(Rhinestreet) of N. Y.). Dental units moderately 
arched denticulate bars with equal or unequal 
limbs; discrete subequal limb denticles; denticle of 
moderate or large size at apex; denticles subparallel. 
Dev.-Penn. (N. Y. to Kan., Minn, to Tex.). 

PSEUDOPOLYGNATHUS Branson and Mehl 1934 

(*P. prima B and M [94—11, 12], from the L. Miss. 
(Bushberg, Hannibal) of Mo.). Dental units similar 
to Spatkoynathodus, with blade thickened over region 
of aboral cup to produce a transversely ridged plat¬ 
form comparable to Polygnathus. Miss. (Ind., Mo.. 
Okla., Tex.). 

SOLENODELLA Branson and Mehl 1942 
(= solenognathus Branson and Mehl 1934) 

{* Solenognalhus lacerata). Bladelike, moderately 
arched dental units with confluent denticles; a lateral 
flange or shelf on one side for full length of base. 

L. Miss. (Ind., Mo., Okla.). 

*S. lacerata (B and M) (94—4), S. fulcrata (94— 
5), and S. bialata (94—6), all described by Branson 
and Mehl, come from the L. Miss. (Bushberg) of 
Mo. 


SPATHOGNATHODUS Branson and Mehl 1941 
(= spathodus Branson and Mehl 1933) 

(*Spalhodus primus). Dental units nearly straight 
bladelike, highest near anterior end; denticles con¬ 
fluent, compressed, thin aboral edge with large, 
shallow, sharply outlined midlength cup or navel’ 
Sil.-Perm. (Ind. to Kan., Ia. to Tex.). 

*S. primus (B and M). M. Sil. (Bainbridge): Mo 
S. regularis (94—1) and S. sulciferus (94—2) 
both described by Branson and Mehl, come from the 
L. Miss. (Chouteau) of Mo. 

STAUROGNATHUS Branson and Mehl 1941 
(*S. cruciformis B and M [94—19] from the Miss. 
(Sycamore) of Okla.). Dental units barlike with trans¬ 
verse bar in posterior half of length; oral surface 
nodose on edges rather than denticulate; aboral edge 
grooved with cup at juncture of bar and crosspiece 
Miss. 

SUBBRYANTODUS Branson and Mehl 1934 
( *S • arcualus B and M [94—9], from the L. Miss. 
(Bushberg, Hannibal) of Mo.). Dental units arched, 
bladelike, limbs curved so that one side of arch is 
concave; denticles laterally compressed with one of 
large size at arch apex; aboral side deeply excavated 
along limbs. Miss. (Mo., Okla.). 

POLYGNATHIDAE. Dental units leaflike 
plates, fundamentally bilaterally symmetrical; a 
median blade extends forward from plate; aboral sur¬ 
face with a small attachment scar in middle of plate. 

ANCYRODELLA Ulrich and Bassler 1926 
(M. nodosa U and B, from the U. Dev. (Rhine¬ 
street) of N. Y.). Dental plate arrow- or heart- 
shaped; apex at back end, keel with lateral branches 
from attachment pit along anterolateral lobes. 
Dev. (N. Y., Tenn., Ala., Minn., Ia., Mo., Ark., 
Okla., Tex., Wyo.). 

A. sp. (94—42, 43). U. Dev.: Ia. (Sweetland 
Creek). 

ANCYROGNATHUS Branson and Mehl 1934 
(*A. symmetrica B and M [94 —27, 28], from the 
U. Dev. (Grassy Creek) of Mo.). Dental plate some¬ 
what heart-shaped, bifid at the back, keel branching 
at attachment pit and extending into posterior 
lobes. Dev. (Ind., Minn., Ia., Mo., Okla.). 

DOLIOGNATHUS Branson and Mehl 1941 
(*Z). lata B and M [94 —50, 51], from the L. Miss. 
(Pierson) of Mo.). Elongate, platelike dental units 
with curved axis and a posterolateral process ex¬ 
tending from convex side; carina and keel branched 
and extending into process; resembles Ancyro- 
gnathus. Miss. (Mo., Tex.; Europe). 

GONDOLELLA Stauffer and Plummer 1932 

(*(?. elegantula S and P, from the Penn. (Graford) 
of Texas). Dental unit a tongue-shaped plate pointed 
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at front end with sharply donticulato earina; largo 
posterior cup on aboral sido extending forward ns a 
groovod keel. Penn., Perm. (Ill., Mo., Ark., Kan., 
Okla., Tox., Wyo.). 

G. merrilli Gunnell (94-32-34). Penn. Mo. 
(Kansas City). 

PALMATOLEPIS Ulrich and Bassler 1920 

(*P. perlobata U and B, from the U. Dev. (Hardin) 
of Tenn.). Dental unit a tongue-shaped plate; axis 
(made up of earina and keel) laterally sigmoidal; 
large azygous node in earina near center of plate. 
Dev.: (Canada; N. Y., Ohio, Ind., Ill., Minn., Ala., 
Mo., Ark., Okla., Tex., Wyo.; Europe). 

P. rugosa Branson and Mehl (94—39). U. Dev.: 
Mo. (Grassy Creek). 

P. glabra Ulrich and Bassler (94—40). U. Dev.: 
Ind. (New Albany), Tenn. (Hardin), Ala. (Chatta¬ 
nooga), Mo. (Grassy Creek). 

P. subperlobata Branson and Mehl (94—41). U. 
Dev.: Ia. (Sweetland Creek). 

POLYLOPHODONTA Branson and Mehl 1934 
(*P. ( Polygnathus) gyratilineata Holmes, from the 
Dev. (Chattanooga) of Ala.). Dental unit a lanceo¬ 
late plate pointed at the back end; oral side trans¬ 
versely and longitudinally convex, covered with 
concentric ridges. Dev. (Ind., Ala., Mo.). 

P. (Polygnathus) concentrica Ulrich and Bassler 
(94—47). U. Dev.: Mo. (Noel). 

POLYGNATHOIDES Branson and Mehl 1933 

(*P. siluricus B and M [94—48, 49], from the M. Sil. 
(Bainbridge) of Mo.). Deeply concave oral surface 
plate without a blade; with a median earina made of 
sharp, partly discrete denticles. Sil. 

POLYGNATHELLUS Ulrich and Bassler 1926 
(*P. typicalis). Bladelike dental units with coales¬ 
ced, sharp, pointed denticles, highest at midlength 
of series; a lateral flange or shelf on one side of 
entire length of base. Sil., Dev. (N. Y., Ind., Mo.). 

*P. typicalis U and B (94—52-54). U. Dev.: 
N. Y. (Rhinestreet). 

P. nothus Branson and Mehl (94—46). U. Dev.: 
Mo. (Grassy Creek). 

POLYGNATHUS Hinde 1879 

(*P. dubia Hinde, from the U. Dev. (Genesee) of 
New York). Dental unit a transversely concave 
lanceolate plate, carinate, with long free blade; 
aboral pit near center. Dev., Miss. (Canada; N. Y., 
Ohio, Ind., Ky., Tenn., Ill., Ia., Mo., Ark., Okla., 
Kan., Tex., Wyo.; Europe.). 

P. communis Branson and Mehl (94—29-31). L. 
Miss.: Mo. (Chouteau). 

P. symmetrica E. R. Branson (94 35). L. Miss.: 

Mo. (Chouteau). 

P. lobata Branson and Mehl (94—36). L. Miss.: 
Mo. (Chouteau). 


SCALHK SNAT1I US Branson and Mehl 1911 

(*S. anchoralis). Pick- or anchor-shaped dental units 
with pointed termini; back end convex or straight; 
long axis and posterior transverse, bars carinate; 
keel with median groove branched at pit at union 
of axis and transverse branches; much like Ancyro- 
della. Miss. (Mo., Okla., Tex.; Europe). 

*S. anchoralis B and M (94—37, 38). L. Miss.: 
Mo. (Pierson), Okla. (Welden). 

SIPHONODELLA Branson and Mehl 1942 
(= siphonoqnathus Branson and Mehl 1934) 

(* Siphonognalhus duplicata). Dental units similar to 
Polygnathus, with front end of plate produced into 
a spout. Miss. (Ind., Mo., Kan., Okla., Tex.). 

*S. duplicata (B and M). L. and M. Miss.: Ind. 
(basal Rockford), Mo. (Bushberg, Hannibal), Okla. 
(Welden). 

S. quadruplicate Branson and Mehl (94—44, 45). 
L. Miss.: Mo. (Bushberg). 

S. lobata Branson and Mehl (94—55). L. Miss.: 

Mo. (Bushberg). 

GNATHODONTIDAE [New]. Elongate, plat¬ 
form- or troughlike dental units with an anterior 
blade; broadly excavated aborally. 

CAVUSGNATHUS Harris and Hollingsworth 1933 

(*C. alta H and H, from the U. Miss. (Caney) of 
Okla.). Elongate platform with median trench, one 
lateral margin of which extends anteriorly as blade. 
Miss.-Perm. (Mo., Okla., Wyo.). 

C. cristata Branson and Mehl (94—75-78). Miss.: 
Okla. (Caney). 

GNATHODUS Pander 1856 

(*G. mosquensis Pander, from the Miss. (Bergkalk) 
of U. S. S. R.). Dental units cuplike, with oral sur¬ 
face convex and medially traversed by earina which 
extends into anterior blade; oral ornamentation of 
cup tending to radial. Miss., L. Penn.? (Mo., Okla., 
Tex.; Europe). 

G. pustulosus Branson and Mehl (94—59-61). 
U. Miss.: Okla. (Caney). 

G. (Dryphenotus) macrolobatus Cooper (94—69). 

M. Miss.: Okla. (Welden). 

ICRIODUS Branson and Mehl 1934 
(*/. altematus B and M, from the U. Dev. (Grassy 
Creek, Snyder Creek) of Mo.). Dental units typi¬ 
cally lachrymiform in outline, without blade; no 
distinct earina; entire aboral surface excavated. 
Dev. (N. Y. to Wyo., Minn, to Tex.; Europe). 

I. curvatus Branson and Mehl (94—62). U. Dev.: 
Ill. (Grassy Creek), Ia. (Sweetland Creek), Mo. 
(Grassy Creek). 

I. expansus Branson and Mehl (94—63). U. Dev.: 

N. Y. (Genundewah), Mo. (Snyder Creek, Mineola). 

L latericrescens Branson and Mehl (94 64). 

M. Dev.: Ind. (Jeffersonville), Mo. (Mineola). 

I. symmetricus Branson and Mehl (94 65). U. 
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Dev.: Mo. (Grassy Creek, Louisiana), Ark. (Syla- 
more). 

IDIOC.NATHODUS Gunnell 1931 
(*/. clainformis Gunnell, from the L. Penn. (Des 
Moines) of Mo.). Dental units fundamentally bi¬ 
laterally symmetrical, median blade traceable on 
platform as suppressed carina; oral surface of plat¬ 
form cross ridged, not longitudinally grooved. 
Penn., Perm. (Mo. to Wyo., Okla. to Tex.). 

I. delicatus Gunnell (94—56-58). Penn. Mo. 
(Kansas City). 

POLYGNATHODELLA Harlton 1933 
(*P. ouachitensis Harlton, from the Penn. (Johns 
Valley) of Okla.). Dental units bilaterally asym¬ 
metrical; oral surface of elongate platform flat, 
cross ridged, outer side produced into a blade. 
Penn. (Mont., Wyo., Okla.). 

P. fossata Branson and Mehl (94—70, 71). Penn. 
Wyo. (Hartville). 


STREPTOGNATHODUS 
Stauffer and Plummer 1932 

(*S. elegantulus ). Dental units bilaterally sym¬ 
metrical, platform elongate, medially trenched; 
blade continued as faint carina in trench. Penn 
Perm. (Mo., Okla., Tex., Wyo.). 

*S. elegantulus S and P. Penn.: Mo. and Kan. 
(Des Moines, Missouri, and Virgil series), Okla. 
(Pawhuska), Tex. (Graford, Mineral Wells). 

S. excelsus Stauffer and Plummer (94—73, 74). 
Penn.: Mo. (Cherokee, Pleasanton, Henrietta, 
Kansas City, Lansing), Tex. (Graford). 

S. gracilis Stauffer and Plummer (94—72). Penn,; 
Mo. (Kansas City), Tex. (Graford, Mineral Wells). 

TAPHROGNATHUS Branson and Mehl 1940 
( *T . varians B and M (94—66-68], from the M. Miss. 
(Keokuk) of Mo.). Bilaterally symmetrical, elon¬ 
gate, medially trenched platform with median 
blade; much like Streptognalhodus. Miss. 



CHAPTER VIII 


PHYLUM BRYOZOA (POLYZOA )' 2 


The Bryozoa are small, composite, usually marine, 
and intensely colonial animals which secrete about 
themselves an external protective and supporting 
structure, the zooecium , which is boxlike or tubular 
and composed of membranous, gelatinous, chitinous, 
or calcareous material. The zooecia are joined to¬ 
gether in many ways to form a wide variety of 
colonial structures known as zoana (singular, 
zoarium). Very commonly zoaria incrust shells, 
stones, or other bodies and, if such incrustations are 
superposed, the result is a hemispherical, globular, 
nodular or irregular mass, often of considerable size. 
Again zoaria may grow as fronds and branching 
stems with mesh work or dendroidal structure. Most 
zoaria are attached to extraneous objects either by 


the base or by the greater part of their under sur¬ 
face, or they arc moored to the bottom by rootlike 
structures. In some forms the zoarium is jointed, 

resulting in greater mobility. 

The colony which develops the zoarium arises 
from a single larva which has developed during a 
free-swimming period before it settles down to 
become a sessile benthos. Immediately upon its 
attachment, this larva secretes a covering known as 
the protoccium , after which it disintegrates and then 
develops into a typical individual or polypide. This 
polypide, the first of the colony, then secretes about 
itself and around the opening into the protoccium a 
tubular structure, the ancestrula, which represents 
the first zooecium of the zoarium. Repeated budding 


1 It is a pleasure to acknowledge the assistance of 
Dr. R. S. Bassler. who not only checked the text and made 
numerous valuable suggestions and additions but also 

furnished many of the illustrations. 
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from the ancestrula at first, and from polypides later, 
results in the many types of zoaria found among 
bryozoans. 

Frondlike zoaria are commonly incrusting or pro- 
tected with a basal epithcca. They may be uni- 
laminar (e.g. Lichcnalia), with zooccial openings 
or apertures on one side only, and if the sides of sueh 
fronds unite, a hollow tube lined with cpitheca is 
produced. They may also be trilaminar or bifoliate 
(e.g. Meekopora), with the epithcca of the two 
parts growing together to constitute the mcsotheca, 
which often contains median tubuli. In zoaria with 
fenestrated or meshwork architecture, the branches 
may anastomose or they may be straight and 
roughly parallel; in the latter case they are united 
at intervals by cross bars {dissepiments) which may 
or may not bear zooccial apertures. The zooecia in 
such zoaria may lie along the borders of the branches, 
arranged symmetrically with respect to numerous 
surface ornamentational structures (nodules, spines, 
carinae, etc.),or they may have random distribution 
over the surface. In many forms the branches have 
a median longitudinal keel or carina which may 
be sharp, rectangular, or even bear a complicated 
superstructure. In Archimedes the fronds of the 
zoarium are twisted about an axis along a helical 
spiral; the fronds are easily broken away, however, 
and the fossilized zoarium as a rule is represen ».ed 
only by the solid axis. 

Zooecia may be superficial or deep. If deep, the 
portion near the surface is designated the mature 
region and the inner or axial part, the immature 
region. In bryozoans with deep zooecia the walls 
(sometimes designated the frontal) surrounding the 
true aperture are buried and only the upper part of 
the frontal appears at the surface. Costules are hollow 
bars within the zooecial wall, and the hollow itself 
is designated the lumen or lumen line ; rounded open¬ 
ings between bordering costules are lacunae 
lateral if at the sides and median if at the end. 
Seplulae (rarely visible in fossils) are small pores 
uniting adjacent zooecia; these commonly open into 
small chambers called dietellae, which may be seen 
in some thick-walled forms by abrading the frontal. 

Paleozoic genera often have the zooecial apertures 
surrounded by an elevated rim or peristome, and 
in some there was a lid or operculum closing the 
aperture. Often a portion of the posterior wall is 
more or less thickened and curved to a shorter 
radius, forming lunaria, the ends of which may pro¬ 
ject into the zooecium as pseudosepta. At the junc¬ 


tion of the apertures, small cylindrical tubules 
(acanthopores) may project as spines. If the zooecia 
are crowded and thin-walled, their apertures an; 
generally polygonal; if thick-walled or separated by 
interspaces, apertures are circular or oval. Inter¬ 
spaces may be occupied by smaller tubes, the mc.se- 
pores, or by vesicular material. Mesopores are scat¬ 
tered or clustered. Elevations ( monticules) and 
flattened or depressed areas {macular) art* charac¬ 
teristic surface features, and may be solid or per¬ 
forated by zooecial apertures (which generally are 
somewhat larger than normal) or by mesopores. 

The zooecia in most Paleozoic genera arc divided 
into chambers by tabular plates {diaphragms), or 
by curved plates {cystiphragms), as in the Treposto- 
mata. Diaphragms may be complete or pierced by a 
central opening. In the Cryptostomata additional 
plates, the hemisepta, project from the wall into the 
zooecium. If they project from the posterior wall, 
they are designated superior; if from the anterior, 
inferior. In the Cheilostomata the wall may be only 
partly calcified, and hence in fossil forms the zooecial 
apertures are very large. Two specialized organs of 
doubtful function are characteristic of the zooecia in 
this order: the avicularium, which is a peculiar 
structure resembling a bird’s head that displays a 
snapping action; and vibracula, which are bristlelike 
appendages that are almost constantly in motion. 

Many bryozoans have ovicells {ooecia) which are 
specialized receptacles for the eggs. In some genera 
zooecia are inflated to form gonocysts ; in others 
special zooecia {gonoecia) are modified for repro¬ 
ductive purposes. 

The Bryozoa are divided into the following 
classes and orders: 

Class Entoprocta. Includes very few forms and 
has left no known fossil record. 

Class Ectoprocta. Includes fresh-water and marine 
forms; the latter have left a good record con¬ 
taining many important index fossils. 

Order Ctenostomata (living, with few fossils). 

Order Cyclostomata (living, with many fos¬ 
sils). 

Order Trepostomata (extinct, Paleozoic, with 
many species). 

Order Cryptostomata (extinct, Paleozoic, with 
many species). 

Order Cheilostomata (Mesozoic-Recent, with 
many fossils). 

Order Ctenostomata. Zooecia gelatinous or chitin- 


PLATE 95 

[Figures are xl and after Ulrich (CSNH. J 5-7; III G S 8; Minn G S 3 (1)] or Canu and Baaaler [USNM. B 106, 125] unless otherwise 

indicated.] 

1 Rhopalonarla venosa (x9). 2. Aaeodlctyon stellatum (xl8). 3. Corynotrypa dellcatula (xl2). 4. 5. Vinella repens. Two zoaria attached 
to a brachiopod shell, and portion of one enlarged (xl8). 6 - 8 . Crlala homes! (x25). An ovicelled segment; dorsal and frontal views. 9. Allo- 
nema fusWorme (xO). 10. Stomatopora prattl (x6). 11. Hederella Bliformis [Pal N Y 6). 12. Dlastoporina flabellata (x0.5, x3.5). 13-15. Pro- 
boacina spp. 13. P- clavatula (x6). 14. P. frondosa (xG). 15. P. admota (xl2). 16, 17. Berenieea minnesotensls (xO.5, x9). 18. 19. Parlreto- 
cyeloecla dumosa (x9. x20). 20, 21. Replaria stolonifera [Pal N Y 6J. Zoarium attached to a cephalopod shell; portion enlarged (xG). 
22. Entalophora proboscides (xl2). 23, 24. Crislaina trlforata (xl. xl2). 25. Hernodla humlfusa [Pal N Y 6). 26. Dlaperoecla varians 
(x!2). 27. 28. Plllfaaclgera megaera (x!2). 29. Llchenopora grlgnonensis (xl2). An entire zoarium. 
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PHYLUM BRYOZOA (POLYZOA) 


ous, with comblike processes closing the aperture 
when tentacles are retracted; zooecia frequently 
isolated, budding from internodes of tubular stolon, 
and sometimes appearing as excavations in the host. 

Ord.-Recent. 

RHOPALONARIA Ulrich 1879 
(*R. venosa). Zoarium sunken for about half its 
mass into the object on which it grows (generally a 
coral, crinoid stem, or shell), and usually preserved 
only as threadlike excavations in surface of this 
object, often filled with clay; zooecia unknown. 
Ord.-Miss. 

*R. venosa Ulrich (95 —1 ). Zoarium consists of 
delicate fusiform cells connected by slender stolons 
of average length of cells; branching irregularly; 
pinnate or sometimes netlike; excavated in corals, 
shells, etc. U. Ord. (Richmond): Ohio, Ind., Ky. 

R. tenuis Ulrich and Bassler. Like preceding, but 
with fusiform cells narrower and longer, and con¬ 
necting stolons shorter. M. Dev. (Hamilton): Ont.; 
N. Y., Md., Mich. 

ASCODICTYON 
Nicholson and Etheridge 1877 

{*A. stcllatum). Attached to shells and other objects; 
consisting of ovate or pear-shaped vesicles in clus¬ 
ters or singly, and arranged along delicate hollow 
threads or stolons; zooecia unknown. Sil.-Miss. 

*A. stellatum N and E (95—2). Vesicles calcareous, 
generally in clusters of six or more (sometimes fewer) 
cells, averaging nearly 1 mm in diameter, and con¬ 
nected by filamentous tubes. M. Dev. (Hamilton): 
Ont.; N. Y., Mich., Wis. 

VINELLA Ulrich 1890 

(*7. repens). Attached to shells, crinoid stems, etc., 
and consisting of very slender tubular stolons ar¬ 
ranged in more or less distinct manner, each marked 
in perfect specimens by a single row of pores. Ord., 
Sil. 

*V. repens Ulrich (95 —4, 5). Radial arrangement 
imperfect; stolons often bifurcating. M. Ord. (Black 
River-Decorah): Minn.; Estonia. 

ALLONEMA Ulrich and Bassler 1904 

(*A. botelloides ). Attached, sausagelike strings of 
vesicles with minutely punctate surfaces and a 
large pore towards one end. Sil.-Penn. 

A. fusiforme (Nicholson and Etheridge) (95 —9). 
Fusiform, sometimes ovate zooecia, isolated or join¬ 
ing one another. M. Dev. (Hamilton): Ont.; N. Y., 
Mich., Ohio (Onondaga), Wis. 

Order Cyclostomata. Zooecia simple calcareous 
tubes, usually without transverse partitions, single 
or in association; apertures uncontracted and with¬ 
out opercula; ovicell, when present, an enlarged 
zooecium or an inflation of zoarial surface. Ord.- 
Recent 


CRISIA Lamouroux 1812 
(*Sertularia eburnea Linnaeus). Articulated seg¬ 
ments, biserial with three to many zooecia on each. 
Eoc.-Recent. 

C. hornesi Reuss (95-6-8). Segment with 16 to 
17 tubes; interapertural distance never greater than 
zoarial width. Eoc.,01ig. (Jackson, Vicksburg): Ala., 
Miss. Eoc.-Mioc.: Europe. ’ 

STOMATOPORA Bronn 1825 
(*Alecto dichotoma Lamouroux). Incrusting, branch¬ 
ing zoaria, composed of uniserial subtubular zooecia 
with circular apertures. Ord.-Recent. 

S. pratti Canu and Bassler (95—10). Zoarium of 
irregular polygons with tubes wide and wrinkled 
transversely. Eoc.: N. C. (Jackson). 

CORYNOTRYPA Bassler 1911 
(*Hippothoa delicatula James). Like Stomatopora, 
but each zooecium constricted to form club-shaped 
outline. Ord.-Penn. 

*C. delicatula (James) (95—3). Pear-shaped 
zooecia, often forming crowded clusters; C. inflata 
(Hall), which occurs with this species, has shorter 
and stouter zooecia. M. and U. Ord. (Stones River- 
Richmond): Eastern, and central N. America. Es¬ 
tonia. 


PROBOSCINA Audouin 1826 
(*P. boryi). Adhering, of several fused rows of 
zooecia; sometimes a sheetlike expansion; zooecia 
tubular; peristomes flush with surface or slightly 
raised. Ord., Mesozoic-Recent. 

P. frondosa (Nicholson) (95—14). Branches re¬ 
uniting, with distant zooecial apertures slightly ele¬ 
vated. U. Ord. (Maysville, Richmond): Ohio, Ind., 
Ky., Tenn.; Man. 

P. admota Canu and Bassler (95—15). Zoarium 
multiserial, with peristomes very close together. 
Paleoc. (Midway): Ga., Ala. 

P. clavatula Canu and Bassler (95—13). Zoarium 
multiserial, its maximum width 0.68 mm; diameter 
of peristomes 0.12 mm; branches somewhat club- 
shaped. U. Eoc. (Jackson): N. C. to Fla., Ala. 

BERENICEA Lamouroux 1821 

(*B. prominens). Thin, unilamellar incrustations 
without ovicells and with tubular zooecia in irregular 
lines. Ord., Sil.; Mesozoic-Recent 

B. minnesotensis Ulrich (95—16, 17). Zooecia 
similar to Proboscina ; arranged in irregular rows on 
flabellate surface. M. Ord. (Black River-Decorah): 
Minn. 


DIASTOPORINA Ulrich 1890 
( *D. flabeUata). Bifoliate zoaria with tubular zooecia 
prostrate and partly sunken into connecting mass. 

Ord. 

*D. flabellata Ulrich (95—12). Flabellate or 
fan-shaped expansion; minute, with distant, tubular 
cells projecting obliquely. Trenton: Minn. 



M1TOCLEMA 


251 


HEDERELLA Hall 1883 

(*Alecto canadensis Nicholson). Adhering zoaria with 
zooecia given off on alternate sides from central 
tubular axis; apertures terminal. Sil.-Miss. 

H. filiformis (Billings) (95—11). Axial tube and 
lateral cells sinuous; diameter a little more than 
0.5 mm and length of cell tubes usually 1 to 1.25 mm; 
distinguished from *H. canadensis by greater diam¬ 
eter and lesser length of cell tubes. M. Dev.: N. Y. 
to Wis. 

HERNODIA Hall 1883 

(*//. humifusa). Similar to Hederella, but with later 
zooecia budding alternately from about middle of 
sides of preceding, and without a central tubular axis. 

Dev. 

*H. humifusa Hall (95 —25). Cells 5 mm long, 
gradually enlarging to aperture, which is about 1 mm 
in diameter, budding about one-third the distance 
below aperture. Onondaga: Falls of the Ohio. Hamil¬ 
ton: N. Y., Wis. 

REPTARIA Rolle 1851 

( *R . stolonifera). Like Hederella, but with zooecial 
tubes parallel and closely placed, and arising alter¬ 
nately from basal portions of preceding ones. Dev. 

*R. stolonifera Rolle (95—20, 21). Tubes of un¬ 
equal length, slightly annulated, with last cell 
terminal. Hamilton: N. Y., Wis. 

CRISISINA Orbigny 1850 
(*C. cenomana). Erect branches, smooth dorsal and 
celluliferous frontal bearing an irregular ovicell on 
the median crest. Cret-Recent. 

C. (Idmonea) triforata Canu and Bassler (95—23, 
24). Zoarium linear and bifurcated, with fascicles 
salient and of long convex tubes. Olig. (Vicksburg): 
Ala., Miss. 

FILIFASCIGERA Orbigny 1853 
(*Tvbulipora megaera Lonsdale). Irregularly branch¬ 
ing, repent narrow zoaria, with apertures in salient 
clusters of two to five or more. Cret-Recent. 

*F. megaera (Lonsdale) (95 —27, 28). Minute, in- 
crusting, with attached portion flattened, clusters of 
tubes rising perpendicularly from attached part. M. 
Eoc. (Rancocas): N. J., Del. 

DIAPEROECIA Canu 1918 
(*Pu8tulopora intricaria Busk). Incrusting to ramose 
zoaria with tubes projecting on the ovicell but with¬ 
out adventitious tubules. Cret-Recent. 

D. varians (Ulrich) (95—26). Apertures more or 
less radially arranged about small, depressed, smooth 
maculae; peristomes ringlike; interspaces solid. 
M. Eoc.: N. J. (Rancocas), Md. (Aquia). 

PARTRETOCYCLOECIA Canu 1919 
(*Cavaria dumosa Ulrich). Hollow, ramose with flat 
orbicular ovicell traversed by tubes. Eoc.-Olig. 

*P. dumosa (Ulrich) (95—18, 19). Bushy mass of 


frequently dividing and coalescing brunches 1.5 to 
3.0 mm thick; surface with maculae slightly de¬ 
pressed, smooth or with mcsoporcs; gonocysts large, 
rounded or irregular inflations; axial hollow 0.2 to 
0.4 mm, with partitions incomplete. M. Eoc.: Md 
(Aquia). 

ENTALOPHORA Lamouroux 1S21 
( *E. cellarioides). Zoarium usually of ramose cylin¬ 
drical branches with symmetrical ovicell paralleling 
the tubes, which open on all sides. Jura.-Recent 

E. proboscides Edwards (95—22). Narrow cylin¬ 
drical branches with apertures of tubes 0.10 nun in 
diameter and 1.2 to 1.4 mm apart. Jackson and 
Vicksburg: N. C. to Fla. 

SPIROPOItA Lamouroux 1821 
( *S . elegans). Like Entalophora, but with apertures 
in uniserial spirals. Jura.-Recent. 

S. majuscula Canu and Bassler (96—1). Zoarium 
of very large cylindrical and dichotomous branches, 
with tubes flat and separated by a salient thread. 
M. Jackson: S. C. 

LICHENOPORA Defranee 1823 

(*L. turbinata). Simple orbicular zoarium with ovi¬ 
cell in center, from which zooecia radiate in rows. 

Cret-Recent. 

L. grignonensis Edwards (95—29). Free, simple, 
discoidal zoarium with thick basal striated lamella 
and tubes small, arranged in quincunx and separated 
by small irregular cancellae (mesopores). Eoc. (Jack- 
son): N. C. to Fla. 

LEIOSOECIA Canu and Bassler 1920 

(*Multicrescis parvicella Gabb and Horn). Ramose 
zoaria with a smooth ovicell obstructing the tube; 
mesopores present. Eoc. 

*L. parvicella (Gabb and Horn) (96 —9). Branches 
round, irregular, often anastomosing, of several 
layers of cellules; apertures subregularly disposed 
with numerous round mesopores and peristomes. 
M. Eoc.: Md. (Rancocas). 

TRETOCYCLOECIA Canu 1919 

(*Heteropora dichotoma Reuss). Solid, ramose, with 
mesopores and tubes perforating a flat orbicular 
ovicell. Cret.-Recent. 

T. tortilis (Lonsdale) (96—2, 3). Apertures placed 
irregularly; with large irregular and angular meso¬ 
pores. Mioc.: Va., S. C. 

MITOCLEMA Ulrich 1882 
(*M. cinctosum). Minute, cylindrical, branching 
stems with zooecia bending abruptly outward and 
often projecting free. Ord., Sil. 

M.? mundulum Ulrich (96 — 11). Branches about 
0.5 mm in diameter, faintly striated transversely, 
and with tubular zooecia projecting upward and out¬ 
ward in a spiral series. M. Ord. (Trenton): Minn. 
Estonia. 
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FAYOSITKLLA 


PHACKLOl'ORA Ulrich 1 SS«) 

(*i\ pertenuis). Zoarium articulated; two or more 
zooeeia form conical Inuullcs, with circular slightlv 
contracted subterminal apertures. Ord., Sil. 

*P. pertenuis Ulrich (.96—l). Minute, threadlike; 
segments in linear series, frequently double, pro¬ 
ducing a dichotomous branching, and each com¬ 
prising a pair of zooeeia, 0.0 to 0.S mm in length. 
U. Ord.: Anticosti (English Head); L. Sil.: 111. 
(Girardeau). 

CERAMOPORA Hall 1S52 

(*C. imbricata). Discoidal zoaria free or attached by 
center of base; under surface with one or more layers 
of small, irregular cells; zooeeia radiating from 
depressed center on upper surface, with oblique 
apertures imbricating; short, irregular mesopores 
decreasing in number outward; indefinite wall 
structure with mural openings. Ord., Sil. 

*C. imbricata Hall (96-12-14). Depressed, hemi¬ 
spherical, flattened or convex on lower side; 
apertures arched or triangular, opening on all sides 
toward margin, in alternate imbricating series. Niag- 
aran: Ont.; N. Y. (Rochester), Ind. (Osgood). 

CERAMOPORELLa Ulrich 1882 

(*C. distinctci). Zoarium of incrusting layers, often 
on other bryozoans, with short, tubular, thin-walled 
zooeeia with oval oblique apertures, the lunarium 
forming a hood; mesopores abundant. Ord., Sil. 

C. inclusa Ulrich (96—5, 6). Thin incrustations 
with the oval zooecial apertures, each with three 
mesopores, occupying bottoms of subtriangular or 
rhomboidal obliquely depressed spaces; lunarium 
strongly elevated. M. Ord.: Minn. (Black River and 
Trenton). 

*C. distincta Ulrich (96—7). Apertures oblique, 
with overhanging hood, radially arranged about 
small maculae and separated by a linear series of 
mesopores. U. Ord.: Cincinnati region (Eden and 
Maysville). 

CREPIPORA Ulrich 1882 
(*C. simulans). Incrusting to massive or hollow 
branches with long tubular, thin-walled zooeeia 
bearing diaphragms and having angular or sub- 
pyriform apertures; lunarium not overarching, its 
ends usually projecting; mesopores on elevated or 
depressed maculae only. Ord., Sil. 


2 53 

*C. simulans Ulrich (96 17). Clusters of meso- 

pot'es ill intervals of 3 to I mm, with zooecial aper¬ 
tures surrounding concentrically and larger near 
clusters; lurmria not prominent. M. and II. Ord.: 
Trenton of Ky. and Tcnn.; Maysville of Ohio, 
Ind., Ky., Tcnn., Wis., III. 

COKLOCLKMA Ulrich 18X2 
(*Diiwusopora van pel i Ulrich = ('rnnuoporo altcmntn 
James). Hollow branches lined internally with stri¬ 
ated epitheea; zooeeia as in ('crnmopinrlla, but with 
thicker walls. Ord., Sil. 

C. trentonense (Ulrich) (96—8). Small apertures 
in depressed areas with lunarium not prominent, 
and two to three mesopores to each zooecium, 
regularly or irregularly arranged. M. Ord. (Tren¬ 
ton): Out.; N. Y., Minn. 

ANOLOTICHIA Ulrich 1890 

(M. pondcrosa). Ramose or digitate zoaria of sub- 
polygonal tubes with remote diaphragms, lunarium 
elevated at surface, traversed by fine vertical tabu¬ 
lated tubes; mesopores few. Ord., Sil. 

A. impolita (Ulrich) (96—18). Large, bushy 
zoarium of frequently and irregularly divided solid 
branches; large, moderately thin-walled zooeeia, 
with hexagonal, subrhomboidal apertures, prac¬ 
tically of uniform size and with well developed luna- 
ria. M. Ord. (Black River-Decorah): Minn., Ia. 
Estonia. 

CERAMOPHYLLA Ulrich 1893 

(*C. frondosa). Like Ceramoporella, but erect and 
bifoliate, the two layers grown back to back. Ord. 

*C. frondosa Ulrich (96—15, 16). Fronds 0.5 to 
2.0 mm thick; substellate maculae of mesopores at 
intervals of about 3 mm; oblique apertures with 
posterior margin well elevated, and two to three 
mesopores to each zooecium. Black River-Decorah: 
Minn. 

FAVOSITELLA Etheridge and Foord 1884 
(= bythotrypa Ulrich 1893) 

(*Favosite s interpuncta Quenstedt). Massive or 
lamellate, of long zooecial tubes with thin dia¬ 
phragms, subovate apertures and large lunaria; 
numerous mesopores opening to surface and forming 
internally a loose vesicular structure. Ord., Sil. 

F. laxata (Ulrich) (96—10). Massive, originally 


PLATE 96 

(Figure# are xl. and after Ulrich (CSNH, J 7; III G S 8; Minn G S 3 (1)) or Canu and Bassler (USX.M. B 10G. 125) unless otherwise 

indicated.) 

1. Spiropora majuscula (xl2). 2, 3. Tretocycloecia tortilla (xl, xl2). 4. Phacelopora pertenuis (xl2). 5-7. Ceramoporella epp. 5, 6. C. inclusa 
(x40, xl8). 7. C. distincta (xl8). 8. Coeloclema trentonense. Two zoaria (xl) and portion of one enlarged (x9). 9. Leiosoecia parvicella 
(xl2). 10. Favosltella laxata (xl8). 11. Mitoclema mundulum (xl. x9). 12-14. Ceramopora imbricata [Pal N Y 6). Complete zoarium, 
and enlarged view® showing imbricating zooeeia. 15, 16. Ceramophylla frondosa. Fragmental zoarium; portion of surface enlarged (x9). 
17. Creplpora simulans (xI2). 18. Anolotlchia impolita (xl8). 19, 20. Chilotrypa hispida (xl8). Vertical and tangential sections. 21-23. Fis- 
tulipora spp. 21. F. neglecta (xl8). Tangential section. 22, 23. F. carbonaria (xl8). Tangential and vertical sections. 24. Buskopora 
dentata. Surface (x4.5, x9). 25, 26. Botryllopora socialis (xG) (Pal N Y 6). Surface, and vertical section. 27-29. Chilotrypa ostiolata (USGS, 
B 292). Tangential and longitudinal sections (x20), and a fragmental zoarium (x2). 30—32. Meekopora clausa. Fragmental zoarium and 
cross section; tangential and vertical sections (xl8). 
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attached, with basal epitheca; subovato apertures 
with broad, sharply elevated lunaria; numerous 
mesopores which at intervals form clusters (in 
weathered specimens) from which zooeein radiate; 
interior regularly and loosely arranged with walls of 
granular structure. M. Ord. (Black River, Trenton): 
Ill., Minn., la. 

FISTULIPORA McCoy 1850 

(*F. minor). Form varied, under surface with 
wrinkled cpitheca; cylindrical or somewhat com¬ 
pressed zooeeial tubes with few diaphragms sur¬ 
rounded by vesicles; apertures subradially arranged 
about the maculae, with more or less strongly de¬ 
veloped lunaria, and separated by smooth or gran¬ 
ular interspaces. Ord.-Perm. 

F. neglecta ltominger (96—21). Irregular expan¬ 
sion; base with concentrically wrinkled epitheca; 
surface with irregularly scattered, smooth maculae 
from which the circular to oval, oblique apertures 
radiate irregularly; generally adheres by celluli- 
ferous face; commonly identified as Lichenalia con- 
centrica. M. Sil. (Waldron): Ind., Ky., Tenn. 

F. carbonaria Ulrich (96—22, 23). Irregularly 
lamellate or somewhat massive, with diameter of 
30 to 100 mm and thickness of 15 mm; apertures oval 
or circular, with thin, inconspicuous peristomes; a 
single row of polygonal mesopores which at intervals 
form substellatc maculae. Penn.: Ind. (West Frank¬ 
lin), Mo., Kan. 

CHILOTRYPA Ulrich 1884 


HUSKOPORA Ulrich IKKii 

(*/#. drntaln). Like Fistuliporn, lud with pronounced 
lunaria projecting as a bidcnticulab* process nearly 
halfway across aperture. Dev. 

*B. dentals Ulrich (96 24). Incrusting or free 
expansions, with concentrically wrinkled epitheca 
on lower side; apertures in regular diagonally inter¬ 
secting lines; slightly elevated maculae with smooth 
centers, at intervals of 5 nun. Onondaga: Falls of 
Ohio. 


MKKKOPORA Ulrich 1889 

(*jl/. cximia). Bifoliate (two layers growing back to 
back), with zooccia curving gently outward. Sil.— 
Penn. 

M. clausa (Ulrich) (96—30-32). Compressed 
branches, surface with substellatc maculae between 
which the zooccia are uniformly distributed in very 
regular oblique scries; intcrapertural space flat or 
slightly concave, usually smooth or minutely pitted 
or granular, vcsiculosc in lower part. U. Miss. 
(Chester): Ill., Ky. 

BOTRYLLOPORA Nicholson 1874 

(*B. socialis). Discoidal, often coalescing, attached 
bodies, with apertures in two rows on elevated radi¬ 
ating ridges which increase by bifurcation or im¬ 
plantation; lunaria absent. Dev. 

*B. socialis Nicholson (96—25, 20). Alternate 
ridges extend to central area, others one-half to two- 
thirds that distance; apertures minute, often in con¬ 
tact or inosculating. Onondaga: Falls of the Ohio; 
Hamilton: Ont.; N. Y., Mich. 


(*C. hispida). Like Fistulipora, with small ramose 
zoarium; narrow, irregularly contracting and ex¬ 
panding axial tube. Sil.—Miss. 

C. ostiolata (Hall) (96-27-29). Irregularly 
branching cylindrical stems, gradually tapering to¬ 
ward extremities which are obtuse; apertures about 
their extremity apart, arranged in spirally ascending 
lines or irregularly; peristomes strong; interaper- 
tural spaces smooth; stems solid or incrusting 
crinoids. M. Sil.: Ont.; N. Y. (Rochester), Ind. 

(Osgood). . . 

*C. hispida Ulrich (96—19, 20). Zooecia m regu¬ 
lar obliquely intersecting series, eight to nine in 
25 mm; small maculae, surrounded by somewhat, 
larger cells; lip decreasing from posterior end for¬ 
ward ; interspaces dense above, vesicular lower down. 
U. Miss. (Glen Dean): Ill., Ky. 


Order Trepostomata. Zoaria calcareous, com¬ 
pound, composed of long zooeeial tubes with straight 
or curved partitions; zooeeial walls thickened in 
mature region, where there are numerous diaphragms 
and cystiphragms; surface bearing monticules or 
maculae, or larger or smaller cells distributed at 
regular intervals; zooeeial tubes separating upon 
fracture of zoarium. Ord.-Penn. 

MONTICULIPORELLA Bassler 1934 
(= monticulipora Orbigny 1849) 

(*Monliculipora mammulata Orbigny). Walls granu- 
lose; cystiphragms throughout both regions. Ord., 
Sil. 

M. arborea (Ulrich) (97—1, 2). Subcylindrical 
branches; monticules low or absent; apertures with 


PLATE 97 

(Figures are xl8 and after Ulrich [CSNH. J 5. 6; III G S 8; Minn G S 3 (1)] unless otherwise indicated ] 

1, 2. Montlcullporella arborea. Tangential and vertical sections. 3-5. Atactoporella lyplealis. A fragmental zoarium (xl); vertical and tan¬ 
gential sections. 6-4. Homotrypa mlnnesotensls. A fragmental zoarium (xl); surface (x9); vertical section. 9-L3. Homotrypa epp. 9. 10. H. 
flabellarla. Vertical and tangential sections. 11-13. H. aubramosa. A fragmental zoarium (xl); vertical and tangential sections. 14,15. Meao- 
trypa quebecenais. Vertical and tangential sections. 16. 17. Aspldopora elegantula. Complete *oarium (*D. and tangential section. 
18, 19. Praaopora aimulatrlx. Vertical and tangential sections. 20-23. Amplexopora cingulata. Surface, and tangential section; greatly 
magnified tangential section (x40); vertical section. 24 , 25. Rhombotrypa quadrats (x6) (photographs furnished by R. S. Bassler]. 
26, 27. Petalotrypa compressa. Tangential and vertical sections. 28-33. Dekayella spp. 28, 29. D. praenuntia echinata. Zoarium (xl) and 
surface (x9). 30. D. praenuntia multipora. Vertical section. 31. D. praenuntia simplex (x50). Vertical section. 32. 33. D. obscura. Tan¬ 
gential and vertical sections. 
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minutely granular walls bearing aeanthopores; 
mesopores absont. M. Ord. (Trenton): Ky., Minn., 
Ia. 

*M. mammulata (Orbigny). Irregularly lobate or 
palmate, with prominent conical or sometimes elon¬ 
gated monticules; cells of monticules of about same 
size as others. U. Ord. (Maysville): Ohio, Ky. 

ATACTOPORELLA Ulrich 1883 

(*A. typicalis). Generally incrusting; apertures 
petaloid; mesopores numerous, frequently isolating 
the zooecia; aeanthopores very numerous. Ord., Sil. 

*A. typicalis Ulrich (97—3-5). Thin crusts on 
other bryozoans; groups of larger zooecia at unequal 
intervals, sometimes on monticules; zooecia very 
regular. U. Ord. (Eden): Ohio, Ky. 

HOMOTRYPA Ulrich 1882 

( *H . curvata). Frondescent or ramose; surface show¬ 
ing monticules or maculae of larger zooecia; zooecia 
with very thin or finely crenulated walls, remote 
diaphragms in immature and cystiphragms in 
mature region, and apertures often oblique; meso¬ 
pores and aeanthopores present, the former few and 
in clusters. Ord., Sil. 

H. subramosa Ulrich (97—11-13). Irregularly 
branching; monticules low and poorly defined; axial 
region tabulated. M. Ord. (Black River, Trenton): 
Minn., Ia.; Estonia. 

H. minnesotensis Ulrich (97—6-8). Subcylin- 
drical branches 5 to 15 mm in diameter, generally 
dividing dichotomously; clusters of larger zooecia 
conspicuous in one variety, raised on monticles, 
about 25 mm between centers; true mesopores ab¬ 
sent; aeanthopores exceedingly small and few; aper¬ 
tures oblique. M. Ord. (Black River-Decorah): Ky., 
Tenn., Minn., Ia. 

H. flabellaris Ulrich (97—9, 10). Growth fan¬ 
shaped; surface with obscure maculae having 
centers about 4 mm apart; zooecial walls very thin, 
appearing flexuous or crenulated in section; dia¬ 
phragms numerous in mesopores, few and remote in 
zooecia. U. Ord. (Maysville, Richmond): Ohio, Ind., 
Ky., Tenn., Ill. 

PRASOPORA Nicholson and Etheridge 1877 

(*P. grayae). Massive zoaria, usually free, with 
wrinkled epitheca on under side; zooecia prismatic 
or cylindrical, thin-walled, with cystiphragms, and 


generally surrounded by prismatic mesopores with 
crowded diaphragms; aeanthopores rarely numerous 
or strong. Ord. 

P. simulatrix Ulrich (97 -18, 19). Diseoidal to 
hemispherical or subcorneal zoaria with concave 
base; clusters of larger zooecia with more numerous 
mesopores at intervals of about 1 mm, sometimes on 
monticules; an average of 11 zooecia in 3 mm. Tren¬ 
ton: Out.; Va., Ky., Tenn., Wis., Minn. 

ASPIDOPORA Ulrich 1882 

{A. areolata). Zonrium expanded or of superimposed 
layers, with basal epitheca; zooecia decreasing in 
size outward from center, without diaphragms and 
few cystiphragms; mesopores numerous, with close 
diaphragms; aeanthopores small or absent; differs 
from Prasopora mainly in small size and thinness of 
expansion. Ord., Sil. 

A. elegantula (Ulrich) (97—16, 17). Surface with 
large clusters of large zooecia at intervals of 3 to 4 
mm, generally elevated; mesopores between all 
zooecia; cystiphragms almost or quite wanting. 
M. Ord. (Trenton): Minn. 

MESOTRYPA Ulrich 1893 
(*Diplotrypa infida). Like Prasopora, but flatter 
and with oblique or funnel-shaped diaphragms, and 
with zooecia separated by prismatic mesopores 
having numerous diaphragms; aeanthopores some¬ 
times large. Ord., Sil. 

M. quebecensis (Ami) (97—14, 15). Height of 
zoarium 4 to 20 mm, diameter 12 to 45 mm; oblique 
diaphragms in zones; aeanthopores absent. M. Ord. 
(Trenton): Que.; Vt., N. Y., Ky., Ia. 

ATACTOTOECHUS Duncan 1939 
( *A. typicus). Ramose or massive, integrate or amal¬ 
gamate; walls intermittently thickened, thickened 
zones laminated, thin zones granular; diaphragms and 
cystiphragms more numerous opposite thick-walled 
parts of zooecia: intermittent thickening a regular 
feature of zoarial growth, hence crowded bands of 
diaphragms and cystiphragms developed at inter¬ 
vals; mesopores absent, but small zooecia occasion¬ 
ally present; aeanthopores laminated, few or absent, 
usually restricted to monticules or groups of larger 
zooecia. Like Amplexopora in growth, wall structure 
and absence of mesopores, but differs in the presence 


PLATE 98 

[Figures sre xl8 and after Ulrich [CSNH, J 6; III G S 8; or Minn G S 3 (1)] unless otherwise indicated.] 

j_ 3 _ Batoatomella splnulosa. Vertical section; fragmental zoarium (xl); surface showing sunken interspaces, mesopores, and abundant 
aeanthopores. 4-6. BatoslomeUa granullfera (USGS, B 292], Fragmental specimen (x2); tangential section (x20), showing solid inter- 
zooecial spaces and numerous aeanthopores; vertical section (x30). 7. Dekayla aspersa. Tangential section. 8, 9. Tabulipora carbonaria. 
Tangential and vertical sections. 10-13. Bythopora herrickl. Fragmental specimen (xl); surface (x9); tangential and vertical sections. 
14—20. Conatellarla spp. 14, 15. C. varla. Surface, and vertical section. 16-20. C. Borida. Tangential section; enlarged macula; peripheral 
part of vertical section; typical zoarium, surface and cross section (xl). 21, 22. Eridotrypa mutabilia. Typical specimen (xl) and surface 
of an old example. 23, 24. Lioclema gracllllmum. Fragmental zoarium (x9) and portion of surface enlarged. 25-27. Hemlphragma spp. 
25. H. whitfleldl [U8NM, Pr 30], Type specimen (xl.5). 26, 27. H. imperfectum. Surface (xl2); outer part of vertical section. 28, 29. Er- 
Idotrypella obllqua. Surface (xl2); typical specimen (xl). 30-32. Nlcholsonella spp. 30. N. pulchra. Vertical section. 31, 32. N. vaupeli. 
Vertical and tangential sections. 33-35. Hemlphragma spp. 33, 34. H. tenulmurale. Vertical and tangential sections. 35. H. whitfleldl 
(U8NM, Pr 30]. Vertical section (x20) showing incomplete diaphragms. 
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of cystiphragms and in the intermittent thickening 
of the walls. Dev. 

*A. typicus Duncan. Characterized by strong 
monticules and longer mature region developed 
beneath monticules. Traverse: Mich. (Norway 
Point). 

A. winchelli (Ulrich). Zoarium lamellate, formed 
of superimposed layers of thin-walled angular zooecia 
without acanthopores but with closely set cysti¬ 
phragms; six to eight zooecia in 2 mm. Traverse: 
Mich. 

AMPLEXOPORA Ulrich 1882 

( *A ■ cingulata). Ramose, discoidal, or massive 
zoaria with prismatic zooecia having diaphragms; 
acanthopores variable. Ord. 

*A. cingulata Ulrich (97—20-23). Ramose, con¬ 
sisting of cylindrical or subcylindrical branches di¬ 
viding dichotomously; monticules absent; apertures 
subpolygonal, a moderately thin wall studded with 
granules between them; groups of zooecia of larger 
size; mesopores absent. Maysville: Ohio, Ky. 

RHOMBOTRYPA Ulrich and Bassler 1904 
(*Chaetetes quadralus Rominger). Ramose zoaria 
with zooecia quadrate in cross-section. Ord.-Dev. 

*R. quadrata (Rominger) (97—24, 25). Irregularly 
cylindrical branches, 4.5 to 10.5 mm thick; tubes 
rhombic in section, arranged in curved diagonal 
lines; mesopores and monticules absent. U. Ord. 
(Richmond); Ohio, Ind., Wis., Ill., N. Mex.; Man. 

PETALOTRYPA Ulrich 1889 
(*P. compressa). Irregular, compressed, bifoliate 
branches or fronds, with prismatic zooecia arising 
from strongly flexuous mesotheca; apertures poly¬ 
gonal. Sil., Dev. 

*P. compressa Ulrich (97—26, 27). Smooth, with 
scarcely appreciable clusters of slightly larger and 
somewhat more separated zooecia; zooecia sub- 
polygonal to hexagonal; mesopores irregular, scat¬ 
tered, sometimes in clusters; height 2 mm or more; 
width 1 cm or less; thickness 1 to 4 mm. M. Dev. 
(Hamilton): Wis., Ill., Ia. 

DEKAYELLA Ulrich 1882 

(*D. obscura). Ramose zooecia with numerous dia¬ 
phragms, large and small acanthopores, and a vari¬ 
able number of mesopores. Ord. 

D. praenuntia Ulrich (97—28-31). Compressed 
cylindrical, 4 to 12 mm in diameter, without mon¬ 
ticules but with inconspicuous clusters of large 
zooecia; few irregularly disposed mesopores and 
acanthopores; numerous varieties. M. Ord. (Black 
River, Decorah): Minn., Ia.; Estonia. 

*D. obscura Ulrich (97—32-33). Small, slender 
stems, variously branching; monticules obscure. 
Eden: Cincinnati region. 

D. ulrichi (Nicholson). Coarse, subcylindrical 
branching stems, three or more times diameter of 
those in D. obscura ; low monticules of smaller cells 


(mesopores) regularly disposed and surrounded by 
cells somewhat larger than the average. Eden: 
Cincinnati region. 

DEKAYIA Edwards and Haime 1851 
(*D. aspera). Subcylindrical or flattened stems grow¬ 
ing from large base; one set of acanthopores and 
few or no mesopores and diaphragms; otherwise 
like Dekayella. Ord. 

*D. aspera E and H (98—7). General form and 
aspect like Dekayella ulrichi, from which it differs in 
generic characters. Maysville: Ohio, Ky., Tenn. 

BATOSTOMELLA Ulrich 1882 

( *B■ spinulosa). Slender branches, with thick-walled 
zooecia having few diaphragms and small, circular 
or oval apertures with rounded or grooved inter¬ 
spaces; numerous small acanthopores and meso¬ 
pores, the latter with subcircular openings. Sil.— 
Perm. 

B. granulifera (Hall) (98—4-6). Oval to elongate 
apertures margined by wavy, raised, granulose lines, 
double between cells. Niagaras : Ont.; N. Y. 
(Rochester), Ind. (Osgood). 

*B. spinulosa Ulrich (98—1-3). Subcircular or 
oval apertures, surface finely spinose in well pre¬ 
served specimens from abundance of acanthopores. 
U. Miss. (Chester): Ky., Ill. 

BYTHOPORA Miller and Dyer 1878 
(*B. fruticosa Miller and Dyer = Helopora dendrina 
James). Usually slender branches; zooecia prac¬ 
tically without diaphragms and with oblique aper¬ 
tures, grooved interspaces, few mesopores, and com¬ 
paratively strong acanthopores, rarely more than one 
per zooecium. Ord.-Dev. 

B. herricki (Nicholson) (98—10-13). Apertures 
long drawn out anteriorly and narrow. M. Ord. 
(Black River): Minn. 

ERIDOTRYPA Ulrich 1893 
( *E . mulabilis). Zoaria consisting of slender branches 
with more or less thick-walled zooecia with dia¬ 
phragms which may be absent in the axial and aper- 
tural regions; mesopores with closely set diaphragms; 
acanthopores small and scarce or absent. Ord.-Dev. 

*E. mutabilis Ulrich (= E. aedilis (Eichwald)) 
(98—21, 22). Slender, branching, cylindrical stems 
averaging 3.5 to 4.5 mm in diameter; apertures very 
oblique, especially in young specimens; small macu¬ 
lae commonly present in older stems; axial portion 
of tubes with diaphragms distant about twice their 
diameter. M. Ord. (Black River, Trenton): Ont.; 
Ohio, Ky., Tenn., Wis.. Minn., Ia. 

ERIDOTRYPELLA Duncan 1939 

(^Eridotrypa obliqua Ulrich). Like Eridotrypa but 
with the clear cut amalgamate walls with large 
typical acanthopores like those in the Heterotrypidae. 

Dev. 

E. obliqua (Ulrich) (98— 28, 29). Zoarium of 
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branching tubcreulated stems composed of obliquely 
arranged zooecia with few or no mesopores and 
angular elongated apertures, of which seven occur in 
2 mm. Traverse: Mich. 

TABULIPORA Young 1883 
(= BTENorouA lionsdalc ISM) 

( *T . scotica Lee = T. urei Young (part.)). Zoarium 
ranging from ramose to laminar or incrusting, with 
or without monticules, and with zooecial wall peri¬ 
odically thickened in mature region; diaphragms 
perforated centrally; few irregularly distributed 
mesopores and large acanthopores. Miss.—Perm. 

T. carbonaria (Worthcn) (98—8, 9). Subcylin- 
drical branches 10 to 15 mm in diameter; surface 
smooth and without cell clusters; apertures angular 
to subcircular, frequently tliick-walled, with numer¬ 
ous acanthopores and few mesopores. Penn.: Ohio, 
Ill., Kan., N. Mex. (Magdalena). 


intcr/.ooccial spaces papillose. M. Ord.: Icon. 
(Stones River). 

N. vaupeli lUriel. (98 81, 82). Flattened, in¬ 

osculating expansions with evenly distributed, low 
monticules of pores larger than ordinary, with center 
free from pores. II. Ord. (Maysville): Cincinnati 
region. 


BATOSTOMA Ulrich 1882 
(*Monticulipora ( Hctcroirypu) implicata Nicholson). 
Irregular branches from large* basal expansion; 
zooecia thin-walled in immature and thick in mat ure 
region, ringlike in section, with diaphragms; meso- 
porcs irregular and acanthopores large. Ord., Sil. 

B. fertile Ulrich (99—1, 2). Large zoarium of 
coarse, compressed branches, with round or poly¬ 
gonal apertures and often few mesopores; clusters of 
larger zooecia inclosing a stellate macula scattered 
over the surface. M. Ord. (Black River-Decorah): 
Minn.; Estonia. 


LIOCLEMA Ulrich 1882 
(*Callopora punctata Hall). Zoarium usually ramose 
with wall structure of Stenopora, but not beaded and 
with complete diaphragms and tabulated meso¬ 
pores. Ord.-Perm. 

L. gracillimum Ulrich (98—23, 24). Zoarium of 
thin branches, 1.5 mm wide, with smooth surface 
and elliptical apertures surrounded by a large num¬ 
ber of very small mesopores; small numerous acan¬ 
thopores. M. Miss. (Keokuk): la. 

CONSTELLARIA Dana 1846 
(*C. ( Ceriopora) constellala) . Erect, flattened 
branches or fronds from an attached basal expansion, 
surface with depressed stellate maculae, the spaces 
between rays elevated and bearing two to three 
short rows of closely approximated apertures; meso¬ 
pores aggregated into maculae with crowded dia- 

PH C a ^ria Ulrich (98—14, 15). Flattened branches 
with large, irregularly stellate maculae very slightly 
depressed; zooecial apertures in clusters of 4 to 10 
each, slightly or not at all elevated; apertures sub- 

circular, Trenton: Ont.; Tenn., Minn. 

C. florida Ulrich (= C. constellata Van Cleve) 

( 9 g_16-20). Flattened branches covered with 

crowded “stars,” the rays of which are sharp, 
petaloid, and strongly elevated. Maysville: Ohio, 

Ind., Ky., Tenn. 

NICHOLSONELLA Ulrich 1889 
(*N. ponderosa). Laminar expansions, sometimes 
giving off flattened intertwining branches or fronds; 
interzooecial spaces wide, with numerous meso¬ 
pores, having thicker and more numerous dia¬ 
phragms than zooecial tubes, but obliterated with 
age by filling of secondary calcareous deposit. Ord., 
Sil. 

N. pulchra Ulrich (98—30). Irregular, flattened 
branches with faint and often indefinite monticules; 


H EM I PH RAG M A Ulrich 1893 

(*Batostoma irrasum). Like Batostoma, but dia¬ 
phragms in peripheral part of zooecia are incomplete. 

H. tenuimurale Ulrich (98—33, 34). Cylindrical 
or compressed stems with thin-walled polygonal 
apertures, without acanthopores and with a few 
mesopores; diaphragms in peripheral region incom¬ 
plete. Trenton (Prosser): Minn., Ia. 

H. whitfieldi (James) (98—25, 35). Like pre¬ 
ceding, but zooecia much larger, and with crinkled 
walls readily visible on broken surface, Eden: Cin¬ 
cinnati region. 

H. imperfectum (Ulrich) (98—26, 27). Branches 
robust, 20 mm or more thick, branching at short 
intervals; surface marked with very slightly ele¬ 
vated aggregations of larger cells surrounding a 
cluster of mesopores, about 3 mm apart; zooecia 
subpolygonal, about seven in 2 mm, with sub- 
circular apertures. Richmond: Tenn., Ill., Tex., 
N. Mex. 

STROMATOTRYPA Ulrich 1893 
(*&. ovata). Incrusting, with short zooecia, which are 
oval in transverse section and with few diaphragms; 
wall thin, with periodically constricted tubuli, one 
or more per zooecium; oval apertures with minutely 
pimpled peristomes separated by depressed inter¬ 
spaces; closely tabulate mesopores, rarely showing 
on surface. Ord.-Dev. 

*S. ovata Ulrich (99—12, 13). Incrusting shells or 
other bryozoans, rarely free; without monticules, 
but with smooth areas of more widely separated 
apertures. M. Ord. (Black River-Decorah): Wis., 
Minn. 

MONOTRYPA Nicholson 1879 

(*Chaetetes undulatus). Massive hemispherical or 
discoidal zoaria; zooecia comparatively large and 
prismatic, with thin and often crinkled walls 
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throunlumt; diaphragms remote; mesopores and 
acanthoporos absent.. Ord.-Dev. 

M. magna Ulrich (99 3, 1). Large expanded 

masses composed of thin-walled polygonal zooeeia, 
about nine in 5 mm, but without mesopores or aean- 
thopores; vertical sections show strongly undulating 
thin walls crossed by complete horizontal dia¬ 
phragms averaging twice the tube diameter apart. 
M. Ord.: III. (Platteville). 

t 

TREMATOl’ORA Hall 1851 

(*7\ tuberculosa). Zoarium ramose; surface smooth 
or with monticules; zooeeia thin-walled, the contact 
lines of adjoining zooecial walls dist inct; diaphragms 
few, in proximal end of zooeeium; apertures circular 
or oval with more or loss well marked peristome; 
interspaces solid; mesopores irregularly angular, 
often obscurely moniliform, with diaphragms at 
constricted parts; aeanthoporcs of medium or small 
size usually present. Ord., Sil. 

*T. tuberculosa Hall (99 -14-10) Irregularly 
ramose and stout branches; tubcreulated monticules; 
tubular cells with oval apertures and thin elevated 
margin which is spinulosc from acanthoporos; inter- 
apertural spaces solid, but separate below. M. Sil.: 
Ont.; N. Y. (Rochester), Ind. (Osgood). 

HALLOPORA Bassler 1911 

(*Callopora clegantula Hall). Branching, and fre¬ 
quently anastomosing into bushy clumps, with 
prismatic zooeeia which later usually become cylin¬ 
drical, and have their apertures operculated; 
diaphragms closely set except in central part of tube, 
and crowded in the angular mesopores. Ord.-Dev. 

H. multi tabulata (Ulrich) (99—8-10). With 
strongly elevated monticules, few mesopores and 
numerous diaphragms. M. Ord. (Black River, Tren¬ 
ton): Ont.; N. Y., Ky., Tenn., Minn., Ia. 

H. dalei (Edwards and Haime) (99—11). 
Branches more slender than preceding and with less 
prominent monticules, which sometimes unite into 
ridges, as in II. rugosa. U. Ord. (Maysville): Cin¬ 
cinnati region. 

H, rugosa (Edwards and Haime) (99 •>). Of tne 

type* of //. ramosa, but with monticules united into 


prominent transverse ridges with zooecial apertures. 
II. Ord. (Maysville): Cincinnati region. 

MI. clegantula (Hall) (99 ('», 7). Branches solid, 

apertures large, circular and opereula with central 
perforation and radiating ridges. Niagaran: Ont.; 
N. V., Ind., 111., Ky., Trim. 

Order Cryptostomata. Zoaria compound, often 
highly complex, differing from Trepostoinntn in that 
the primitive part of the tube is usually much shorter 
and the passage to the mature region more abrupt, 
i.e., the zooeeia have a short tubular primitive por¬ 
tion, above which the mature part is a tubular shaft 
or vestibule, often with hemisepta, and surrounded 
by vesicular or solid calcareous material; external 
aperture round; probably Paleozoic representatives 
of the Cheilostomata. Paleozoic. 


SUBRKTEPORA Orbigny 1X49 

(*Intricuria reticulata Hall). Irregularly anasto¬ 
mosing branches, two to eight rows of apertures on 
one side, the other longitudinally striated; zooecial 
tubes short with diaphragms; no true mesopores. 

Ord., Sil. 

*S. reticulata (Hall) (99—21). Generally occurs 
as fragments of depressed, funnel-shaped zoaria 
with rounded branches 0.2 to 0.3 mm in diameter, 
frequently and regularly inosculating; fenestrules 
about as wide as branches; three irregular rows of 
zooeeia with subcircular apertures and numerous 
aeanthoporcs; reverse side finely striated. M. Ord. 
(Black River, Trenton): Quo.; Yt., N. A., Pa., 
Minn. 

S. asperato-striata (Hull) (99—19, 20). Oval, 
somewhat unequal fenestrules; outer face roughly 
striated, inner with three, four, or more rows of sub- 
angular zooeeia in obliquely parallel lines. Niagaran: 
Ont.; N. Y., and Md. (Rochester), Ind. (Osgood). 


PSEUDOHORNERA Roomer 1870 
(*Retepora diffusa Hall). Dichotomously and fre¬ 
quently branching, longitudinally striate on one 
side, and on other several ranges of tubular zooeeia 
springing from a thin double plate; vestibules ex¬ 
panding from orifices to angular apertures. Ord., Sil. 


PLATE 99 


(Figures are xl8 and after Ulrich [CSNH. J G; III G S 8; or Minn G S 3 (1)] unless otherwise indicated.| 

i » Ratontoma fertile. Vertical and tangential sections. 3. 4. Monotrypa magna. Tangential and vertical sections <x9). 5-11. Hallopora 
’ ' 5 H . rugosa (xl) [Ind G S. An Rp 32). 6. 7. H. elegantula |N V St G. An Rp 14). A typical specimen (xl > and a portion of the 
surface milch enlarged. 8-10. H. multltabulata. A typical specimen (xl): surface <xl8) showing zooecial closures; surface (x9). 11. H. dalel 
find G S An Rp 32). A typical specimen (xl). 12. 13. Stromatolrypa ovata. Typical specimen (xl) and portion of surface enlarged. 
14-16. Trentatopora tuberculosa. Vertical section; surface; typical specimen (x2). 17, 18. Paeudohornera diffusa. Vertical and tangential 
sections. 19-21. Subretepora spp. 19, 20. S. asperato-striata. Tangential section just beneath zooecial apertures, and vertical section. 
21 S. reticulata. A small fragment enlarged to show surface features. 22-30. Feneslrcllina spp. 22, 23. F. elegans [Pal N Y 2). A frond 
(xl) and celluliferous side of another specimen enlarged. 24. F. cestrlensis. Celluliferous side (x9). 25. F. mimica. Celluhferous side (x9). 
26, 27. F. emaclala [NAIF; after Halil- Celluliferous and reverse sides (xG). 28. F. stellata (xG) [Pal N Y 6). 29. 30. F. tenax. Different 
specimens (xl8, x9). 31, 32. Semleoeclnium spp. 31. S. planodorsatum. Celluliferous face somewhat worn (x9). 32. S. tenulceps, greatly 
enlarged [Pal N Y 2). 33. Loculipora perforata (xG) [Pal N Y 6). Celluliferous side, which is partly broken away to show reverse side. 
34. Fenestrapora occidentals. Surface (x9) showing carina and large pores only. 35-39. Unitrypa spp. 35-37. U. scalaris [NAIF; after 
Hall). 35: Transverse section of branches, much enlarged, showing rhomboidal sections of branches, with dissepiments connecting them, and 
the thin expanding carinae connected by scalae. 36, 37: Fragment showing under side of carinae and scalae, and another fragment show¬ 
ing summits of carinae and scalae, the former nodose. 38, 39. U. acaulia (xG) IPal N Y 6). Noncelluliferous side view showing carinae 

and scalae. 
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•P. diffusa (Hall) (99—17, IS). Several stems 
originate from a common base, forming a shrublike 
frond; stems frequently bifurcate and spread later¬ 
ally; apertures quadrangular or subrhomboidal. 
M. Sil. (Rochester): Ont.; N. Y. 

FENESTRELUNA Orbigny 1849 
( = pbnestella of authors, not Bolton 1798) 

{*Fenestclla crassa McCoy). Fan- or funnel-shaped, 
reticulated expansion of straight or Hexuous rigid 
branches; apertures united by noncelluliferous cross¬ 
bars (dissepiments) at regular intervals; two rows 
of apertures on inside of branches, separated by a 
plain or tuberculated median keel. Sil.-Perm. 

F. elegans (Hall) (99—22, 23). Carina subdued; 
apertures with longer diameters oblique to direction 
of branches, which are slender and frequently bi¬ 
furcating, and are united by thin dissepiments; 
fenestrulcs on noncelluliferous side, oblong-quad¬ 
rangular, rarely oval. M. Sil.: Ont.; N. A. 
(Rochester). 

F. stellata (Hall and Simpson) (99—28). Charac¬ 
terized by peculiar channeling of branches and dis¬ 
sepiments, and by frequently stellate nodes. Helder- 
bergian: Falls of Ohio. 

F. emaciata (Hall) (99—26, 27). M. Dev. (Hamil¬ 
ton) : N. Y. 

F. cestriensis (Ulrich) (99—24). Branches irregu¬ 
larly dividing, slightly fiexuous; carina angular; aper¬ 
tures circular, with peristomes; reverse side rounded, 
smooth except for scattered nodes. U. Miss. (Ches¬ 
ter): Mississippi Valley region. 

F. tenax (Ulrich) (99—29, 30). Fenestrules nar¬ 
rower than branches; dissepiments moderately thick; 
no nodes, but faint striations on reverse side; aper¬ 
tures circular, with peristomes. U. Miss., occurring 

with nppfpHinr 

F. mimica (Ulrich) (99—25). Penn.: Ind., Ill. 

SEMICOSCINIUM Prout 1859 

(*S. rhomboideum). Funnel-shaped; all openings on 
outer side; wide, short dissepiments, the branches 
appearing to anastomose on nonporiferous face, 
whose fenestrules are subrhomboidal or rounded, 
apertures in two rows; median keel very high, ex¬ 
panded at summit. Sil., Dev. 

S. tenuiceps (Hall) (99—32). Carina sharp and 
thin; transverse dissepiments do not extend as high 
as the branches, sometimes scarcely visible; aper¬ 


tures large, round, opening laterally; fenestrule oval 
on noncelluliferous side, which is strialed but appears 
granular when worn. M. Sil.: Ont.; N r . Y. (Roches¬ 
ter), Ind. (Osgood). 

S. planodorsatum Ulrich (99-31). Fenestrules 
very small; carina prominent, with circular aper¬ 
tures; reverse side flat., with irregularly oval to cir¬ 
cular fenestrules, showing no evidence of branching. 
M. Dev.: Falls of Ohio (Onondaga). 

FENESTRA PC) R A Hall 1885 
(*F. biperfornta) . Differs from Semicosriniinn. in that 
reverse of zoarium and expanded summits of earinae 
are furnished with large scattered pores or pits. 

Dev. 

F. occidentalis Ulrich (99—34). Fenestrules oval; 
carina angular and expanded; irregularly disposed 
pits on side rather few; frond rather coarse. Hamil¬ 
ton: la. (Cedar Valley). 

UNITRYPA Hall 1885 

(*Fcnestclla (HemUrypa) lata). Differs from Fenes- 
trellina in having prominent earinae thickened above 
and connected by thin, oblique, subimbricating 
plates (scalae) ranging from two per fenestrule to 
number of zooecia. Sil., Dev. 

U. scalaris Hall (99—35-37). Branches straight, 
parallel and rigid; earinae and sealae making a 
ladderlike structure; earinae projecting above the 
very oblique scalae. M. Dev. (Hamilton): Ont.; 
N. Y. 

U. acaulis Hall (99—38, 39). Scalae very slender 
and closely disposed; summit of carina very promi¬ 
nent, sometimes noded; length and width of fenes¬ 
trules on celluliferous face as three to one; and on 
noncelluliferous, as two to one. M. Dev.: Falls of 
Ohio (Onondaga). 

LOCULIPORA Hall 1885 

(*Fencstella perforata). Funnel-shaped; dissepiments 
nonporiferous, reduced to a minimum, carinated like 
the branches; earinae coalesce and expand at sum¬ 
mits, their width usually equalling that of branches 
and dissepiments. Sil., Dev. 

*L. perforata (Hall) (99—33). Frond regularly 
reticulated, the fenestrules oval in a depressed hex¬ 
agonal surface, and each surrounded by 9 to 10 
apertures; expansion of carina may make this face 
appear like the nonporiferous face. M. Dev.: N. Y. 
(Hamilton). 


PLATE 100 

[Figures arc xl and after Ulrich (111 G S 8; or Minn G S 3 (1)1 unless otherwise indicated.) 

1 2 Hemitrvoa nroutana. Celluliferous and reverse sides (x9). 3-7. Archimedes spp. 3. A. wortheni. 4. A. terebreformls. 5. A. communis. 
«' A laxus- 7- A. sublaxus. Type specimen. 8. Anastomopora perundaU [Pal N Y 6). Celluliferous side (x6). 9-14. Polypora spp. 9, 10. P. 
ahumardl INAIF' after Hall). Celluliferous and reverse sides (x6). 11. P. submarginata (x9). 12, 13. P. Incepta (xl, and enlarged) (Pal 
N Y 2) 14 P. elliptic# (x27?) [Kan U Quart 9). 15, 16. Arthrostylus obllquus (xl8). 17, 18. Thamnlscus furclllatus. Typical specimen, 
and portion of same (xl8), showing celluliferous face. 19-21. PUIopora spp. 19, 20. P. cylindracea. Typical specimen, and portion en¬ 
larged (x9) 21. P. striata (x6) (Pal N Y 6). 22. Diploporarla bifurcate (x9). 23, 24. Lyropora quincuncialis. Poriferous side of network 
(x9) and obverse side of support. 25. Fenestralia saneti-ludovici (x9). 26, 27. Pennlretopora spp. 26. P. carinata. somewhat enlarged. 
27. P. conferta. Typical specimen; portion of celluliferous face enlarged (x9). 28-32. Helopora spp. 28-30. H. splnlformis. Surface view; 
axial and transverse sections (xl8). 31, 32. H. harrisi. Typical complete specimen (xl. xl8), and transverse section of a much smaller 

xoarium (x50). 



PIIVLUM BRYOZOA (POLYZOA) 



HEM ITRYPA Phillips 1841 

(*//. (H.uh'la). Differs from Fenestrellina in having a 
reticulated superstructure whose meshes correspond 
m position and numbers to the zooecial apertures, 
am! rest on pillars which rise at regular intervals 
from the moderate median keel of the branches. 
Si 1.-Miss. 

H. proutana Ulrich (100—1, 2). Superficial net¬ 
work of longitudinal bars united by short transverse 
bars, the former strong over the branches and weaker 
over the interspaces of underlying frond, the latter 
alternating in position on opposite sides of each 
weaker longitudinal bar; underlying branches have 
each a low carina with circular pores with peri¬ 
stomes on each side, and are connected by depressed 
dissepiments half as wide as branches. Miss. (Keo- 
kuk-St. Louis); Mississippi Valley region. 

ANASTOMOPORA Simpson 1897 

( *Fencstclla cinctula Hall). Like Polypora , but 
branches anastomose. Dev. 

A. perundata (Hall) (100—8). Fcnestrules oval, 
irregular, noncelluliferous face angular or carinated, 
celluliferous rounded; cell apertures in three to five 
ranges. Hamilton: N. Y. 

ARCHIMEDES (Lesueur) Owen 1842 
( *Retepora archimedes Owen = .4. wortheni Hall). 
Like Fenestrellina, but spirally wound and sup¬ 
ported by a solid calcareous central axis which 
often is the only part of the zoarium remaining in¬ 
tact. Miss., Penn. 

*A. wortheni (Hall) (100—3). Screw large and 
coarse (5 to 10 mm in diameter), volutions either 
right- or left-handed, five to six in 50 mm; fenes¬ 
trated portion diverging at about 65°; zooecia 
separated by strong spinose carina. M. Miss.: Ill 
(Warsaw). 

A. communis Ulrich (100—5). Central axis or 
“screw” long, slender (1 to 2 mm in diameter) and 
uniformly coiled, seven or eight volutions in 20 mm, 
the fenestrated portion forming an angle of 85 to 90° 
with axis; A. intermedius Ulrich makes an angle of 
72° and has somewhat fewer whorls; S. swallovanus 
Hall ranges from 2.8 to 6.7 mm in diameter, and 
has an average of 5 volutions in 20 mm, the angle 
of divergence of fenestrated portion being 85°; 
A. proutanus Ulrich has five to seven volutions in 
20 mm and an angle of 65° for the fenestrated part, 
and it is also somewhat thinner than A. communis. 
U. Miss. (Chester): All of the above-mentioned 
species occur in the Southern Appalachians and the 
Mississippi Valley region. 

A. laxus Hall (100—6). Very loosely coiled, axis 
formed of thickened edge of frond; one volution in 
25 mm or more; angle of fenestrated portion acute. 
U. Miss. (Chester): Ky., Ill. 

A. sublaxus Ulrich (100—7). About half the size 
of preceding. U. Miss. (Chester); Ill. 

A. terebriformis Ulrich (100— 4). Differs from A. 
communis in being more slender, with three to four 


volutions in 20 mm; coiling similar to A. laxus; 
angle of divergence 60 to 65°. Occurs with A. laxus'. 

POLYPORA McCoy 1845 

(*P. dendroides). Differs from Fenestrellina in having 
two to eight rows of zooecia on a branch, and with 
median keel reduced to a row of strong nodes or 
tubercles, or absent altogether. Ord.-Perm. 

P. incepta Hall (100—12, 13). Branches regularly 
dividing with flexuous striae on noncelluliferous Side, 
and several strong ridges separating the three or 
four rows of oval and alternating apertures on celluli¬ 
ferous side; dissepiments thin, scarcely thickened at 
junction with branches. Niagaran: Ont.; N. Y. 
(Rochester). 

P. shumardi Prout (= P. cultellata Hall) (100—9, 
10). Strong branches united by dissepiments, form¬ 
ing narrow fenestrules on celluliferous side, where 
branches are marked by sharp nodes, and having 
three to seven ranges of apertures; reverse side with 
broad oval fenestrules, and a faint keel or node, or 
smooth. M. Dev.: Falls of Ohio (Onondaga). 

P. submarginata Meek (100—11). Branches con¬ 
vex with row of spines or tubercles, and five ranges of 
apertures; five to six apertures per fenestrule, the 
latter irregular, elongate oval; dissepiments thin. 
Penn.: Ind., Ill., Ia., Neb., Okla., Tex. 

P. elliptica Rogers (100—14). Variations of species 
characterized by slowly expanding zoarium and 
nearly square fenestrules. Penn.: Widespread 
throughout the Midcontinent region. 

THAMNISCUS King 1849 

(*Keratophytes dubius Schlotheim). Branches like 
those of Polypora, with few or no dissepiments. Sil.- 
Perm. 

T. furciliatus Ulrich (100—17, 18). Branches 
small, with three or four ranges of apertures, with 
discontinuous or continuous low ridges between. 
U. Miss. (Chester): Ky., Ill. 

LYROPORA Hall 1857 

(*Fenestella (Lyropora) s^lbquadrans). Flabellate, the 
fenestrated portion spread between the arms of a 
nonporiferous U- or V-shaped calcareous support 
which is free or pedunculate at base; zooecia in two 
to five ranges; no median keel. Dev., Miss. 

L. quincuncialis (Hall) (100—23, 24). U-shaped 
support narrow oval in cross-section; fenestrules 
irregularly oval; two or three ranges of apertures; 
stout dissepiments which, on noncelluliferous side, 
often are stronger than branches, forming transverse 
ridges. U. Miss. (Chester): Ky., Ill., Miss. 

FENESTRALIA ‘Prout 1858 
(*F. sancti-ludovici) . Differs from Fenestrellina in 
having four rows of apertures, two on each side of a 
prominent keel. Miss. 

*F. sancti-ludovici Prout (100—25). Branches with 
strong central carina dilated into tubercles at inter¬ 
vals; fenestrules oblong, subquadrangular; two 



ranges of apertures on eaeli side of eariua; dissepi¬ 
ments about two-thirds width of branehes. Miss. 
(Warsaw, St. Louis): Ill., Mo. 

PENNIRETKPORA Orbigny IS It) 

(= riNNATorouA Vine 18811) 

(*Rctcpora pluma Phillips). Small, delicate stem and 
short, free lateral branehes given off at regular 
intervals; apertures in two rows on one face only, 
separated by moderate median keel Dev.-Perm. 

P. carinata (Hall) (100—26). Small, with broad 
central axial column, and alternating, thin, short 
lateral branches; noncelluliferous face with three 
prominent carinae; apertures circular, with com¬ 
paratively strong peristomes and prominent carinae 
between ranges. M. Dev.: N. Y. (Hamilton). 

P. conferta Ulrich (100—27). Central axial 
column and branches more nearly of same width than 
in preceding; branches nearly opposite and closely 
set; two ranges of closely set pores on column and 
branches, separated by low ridges. M. Miss. (Keo¬ 
kuk): Ill., Ia. 

PTILOPORA McCoy 1845 
(*P. pluma). Differs from Penniretepora in having 
axial column much stronger than the oblique lateral 
branches, which occasionally are irregularly united 
by dissepiments. Dev., Miss. 

P. striata Hall (100—21). Branches rigid, diverg¬ 
ing at angles of about 45°, and separated by space 
twice their width; dissepiments thin, irregular; aper¬ 
tures in two ranges. M. Dev. (Hamilton): Ont., N. Y. 

P. cylindracea Ulrich (100—19, 20). Differs from 
preceding in having a row of hollow nodes and a 
median ridge on axial column, a similar row without 
the ridge on the branches, and very thin, depressed, 
regular dissepiments. M. Miss.: Ky. (New Provi¬ 
dence), la. (Keokuk). 

DIPLOPORARIA Nickles and Bassler 1900 
(*Glauconome marginalis Young and Young). Like 
Penniretepora, but without lateral branchlets..Miss., 

Penn. 

D. bifurcata (Ulrich) (100—22). Small cylindrical 
stems 0.3 mm in diameter, bifurcating at regular 
intervals; apertures in two ranges on side of stem; 
reverse side of branches finely striated. U. Miss. 
(Chester): Ill. 

* ARTHROSTYLUS Ulrich 1888 

(*Helopora tenuis James). Bushy, dichotomously 
divided branches consisting of numerous exceedingly 
slender, equal, subquadrate segments united by 
terminal articulations; one face longitudinally stri¬ 
ated, the other three (sometimes less) with a linear 
series of apertures generally between longitudinal 
ridges. Ord. 

A. obliquus Ulrich (100—15,16). Segments needle- 
shaped, about 4 mm long; subquadrangular in cross- 
section (0.2 by 0.15 mm), slightly expanding to ex¬ 
tremity; apertures oblique, lower border prominent; 


no ridges be!worn ranges. M. Ord.: Minn. (Black 
River Deeorali); Russia. 

IIKLOPORA Hall 1852 

(*//. fnujilis). Differs from Arthrosti/lnx in its larger 
segments, which have zonecial apertures on all sides. 

Ord.-Dev. 

II. spinifornis (Ulrich) (100—28 30). Segments 5 
to 10 mm long, obtusely pointed at the end; aper¬ 
tures oblique on all sides, in 8 to 16 longitudinal 
ranges, and separated by slightly elevated lines. 

M. Ord. (Stones River and Black River): Md., Ind., 
Tenn., III. 

H. harrisi James (100—31, 32). Segments very 
small, needlelike, jointed, poriferous on all sides, with 
zooecia arranged in six longitudinal rows. U. Ord.: 
Ohio (Richmond). 

*H. fragilis Hall. Swollen at one end; apertures 
oval or subangular, having a spiral direction around 
stem; length 5 to 6 mm. L. Sil. (U. Mcdinan): Ont.; 

N. Y. 

ARTHROCLEMA Billings 18G2 

(*.4. pulchcllum). Segments cellulifcrous on all sides, 
articulated laterally and terminally in pinnate man¬ 
ner; apertures oval in series between longitudinal 
ridges. Ord. 

A. armatum Ulrich (101—2, 3). Zoarium com¬ 
posed of three sets of joints; secondary and tertiary 
stems more slender than primary, which have sharply 
defined articulating sockets and small apertures in 
six ranges with strong spines near each; secondary 
segments with apertures in six or five ranges between 
strong ridges, and with lower lip spiniform. M. Ord.: 
Minn. (Trenton); Estonia. 

A. billingsi Ulrich (101—1). Primary segments 
3.5 to 4.0 mm long, each with two secondary seg¬ 
ments (4 mm long) upon each side (four in all), the 
succeeding ones 2 mm long; apertures subquadrate, 
six in 2 mm. Trenton: Ont. 

NEMATOPORA Ulrich 1888 
(*N. ovalis). Slender, ramose, with pointed basal 
extremity, not jointed; subtubular zooecia ar¬ 
ranged radially around one or two minute axial tubes, 
with oval or subcircular apertures, and peristomes 
generally in linear series between longitudinal 
ridges. Ord. Dev. 

*N. ovalis Ulrich (101—12). Bifurcating at inter¬ 
vals of 2 mm, diameter 0.3 to 0.4 mm; large oval 
apertures, peristomes connected by short ridges, in 
four or five ranges. M. Ord. (Trenton): Que.; N. Y., 
Minn.; Estonia. 

RHOMBOPORA Meek 1872 

(*R. lepidodendroides) . Slender, nonarticulate, and 
solid branches; apertures in longitudinally or diagon¬ 
ally intersecting series; rhombic or diagonal vesti¬ 
bules, in region of which zooecia are thick-walled; 
acanthopores sometimes of two types, large and 
small. Ord.-Perm. 
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R. tcmiirama Ulrich (101— 0 11). Branches 0.1 
to 0.5 mm in diameter; apertures oval, between 
slightly flcxuous longitudinal ridges, carrying both 
large and small aeanthopores. II. Miss.: (Chester) 

Ky., Ill. 

*R. lepidodendroides Meek (101 —1 6). Average 
diameter of branches 1.75 mm, largest 5.0 mm; 
zooecia in regular quineuncial order, oval, with 
rhombic vestibules margined by a single row of 
spiinform tubuli, with a large spine at the angle. 
Penn.: Mississippi Valiev region, N. Mex. (Mag¬ 
dalena), Idaho, Nev. 

R. crassa Ulrich (101 —7, S). Like R. Icpidodcn- 
droides Meek but apertures are larger and not so 
regularly arranged and large terminal spine is miss¬ 
ing. Penn.: Mo. 

COELOCON US Ulrich 1889 

{*C. rhombicus). Simple hollow expansions from an 
attenuated striated base; zooecia short, with well 
developed hemisepta, and apertures in diagonally 
intersecting series. Miss. 

C. granosus Ulrich (101 —28). Lined on inside 
with thick epitheca; apertures oval to subcircular, 
interspaces with granules; basal portion with vertical 
granulose ridges between oval apertures. Chester: 
Ill. 

BACTROPORA Hall and Simpson 1887 
( *Tremalopora? granistriata Hall). Like Rhombopora, 
but simple or only slightly branched, and with lower 
extremity pointed. Dev., Miss. 

B. simplex Ulrich (101 —18, 19). Surface with 
transversely elongated monticules, appearing often 
like annulations; apertures oval to subcircular; nar¬ 
row interspaces with a single or double row of small 
aeanthopores; average size 1.5 mm in diameter by 
18 mm long. M. Miss.: Ill., Ia. and Mo. (Keokuk). 

STREBLOTRYPA Ulrich 1890 
(*,S. nicklesi). Like Rhombopora, with numerous 
mesopores. Dev.-Perm. 

S. hamiltonensis (Nicholson) (101 —13, 14). 
Apertures between prominent wavy longitudinal 
ridges, alternating in position in adjoining ranges, 
and having two angular pits between apertures of 
each row. M. Dev. (Hamilton): Ont.; N. Y., Mich. 

*S. nicklesi Ulrich (101—15-17). Apertures small, 
between three straight longitudinal ridges, alter- 


imling; peristomes strongest anteriorly; interspaces 
with 9 to 15 small pores in two or three rows. II. 
Miss, ((’hosier): Ky., III. 

ITILODICTVA Lonsdale IS39 
(*l''lnsfni lancrohila (Soldfuss). Simple, mihrnnchcd, 
lanceolate or falciform frond, articulal ing, with small 
basal expansion, and having zooecia on both sides 
except margin; zooecia narrow, oblong-quadrate and 
arranged longitudinally in young, with additional 
variously formed zooecia added in adult; walls of 
vestibule thick, solid, and with double row of 
minute dots. Sil., I)ev. 

P. nebulosa (Hall) (101—35). Thin, leaflike ex¬ 
pansion from a thickened, narrow, striated base; 
rows of zooecia increase rapidly by intercalation; 
monticules rounded, separated by spaces of about 
3 mm. Ilelderbergian: N. Y. 

ESCHAUOPORA Hall 1847 

(*K. rccla). Like Ptilodictya, but with apertures in 
crossed series and surrounded by sloping hexagonal 
areas. Ord. 

E. subrecta (Ulrich) (101—22-24). Elongate nar¬ 
row, straight or curved, flattened and tapering be¬ 
low; apertures oval, between regularly wavy ridges 
which approach and diverge at regular intervals; 
adult portion with a few mesopores as in Streblotrypa. 
Black River: Ont.; Ind., Wis., Minn., Ia. 

E. falciformis (Nicholson) (101—20, 21). Zoaria 
sickle-shaped, narrow and long, with apertures 
rhombic to oval and in curved crossing series. U. Ord. 
(Maysville): Cincinnati region, Term. 

E. pavonia (Orbigny) (101—25, 26). Expanded, 
more or less irregular; apertures oval to subcircular 
with hexagonal vestibules and low obscure monticules 
of slightly larger cells; arrangement of zooecia in 
curved lines as in preceding, with which it occurs. 

CLATIIROPORA Hall 1852 
(*C. frondosa). Anastomosing branches forming 
regular network with round or oval fenestrules and 
pointed articulating base; apertures on both sides 
usually subquadrate, arranged longitudinally. Sil., 
Dev. 

*C. frondosa Hall (101—32-34). Flabcllate or 
funnel-shaped fronds, apertures rhomboidal or ob¬ 
long quadrangular, opening obliquely upward. 
Niagaran: N. Y., Ohio, Ky. 


PLATE 101 

[Figures are xl and x!8 and after Ulrich (CSNH, J 5, 7; Ill G S 8; or Minn G S 3 (I )J unless otherwise indicated.) 

1-3. Arthroclema spp. 1. A. billings!. Type specimen. 2, 3. A. armatum. A large primary and a smaller secondary segment. 4—11. Hhombo- 
pora. spp. 4-6. R. lepidodendroides. Tangential, transverse, and vertical sections. 7, 8. R. crassa. Vertical and tangential sections. 9-11. R. 
tenuirama (10 and 11, xl2 and x24, respectively). 12. Nematopora ovalis (xl8). 13-17. Streblotrypa spp. 13, 14. S. hamiltonensls [Pal 
N Y 6). A typical specimen, and small portion enlarged. 15—17. S. nicklesi. Typical zoaria, portion of one enlarged, and longitudinal 
section. 18, 19. Bactropora simplex. A complete specimen; portion of surface enlarged (xl2). 20-26. Escharopora spp. 20, 21. E. falciformis 
(xl.5) [photographs furnished by R. S. Bassler). 22-24. E. subrecta. A complete zoarium, and basal and central portions enlarged (x9). 
25, 26. E. pavonia. Typical specimen, and tangential section. 27. Intrapora puteolata [Pal N Y 6). Section near margin showing zooecia 
and noncelluliferous striated margin. 28. Coeloconus granosus. Complete zoarium (xl, xl2). 29-31. Arthropora spp. 29. A. bifurcata. 
30, 31. A. simplex. A specimen consisting of several segments; portion of surface enlarged. 32-34. Clathropora frondosa (USGS. B 292J. 
A nearly complete zoarium; vertical section showing bifoliate growth and hemisepta; tangential section. 35. Ptilodictya nebulosa (Pol 
N Y 0). Portion of surface greatly enlarged. 36, 37. Stlctoporella cribrosa. An almost complete zoarium, and portion of surface enlarged. 
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ARTHROPORA Ulrich 1SS2 
(*Stictopora (Ptilodictya) shaffcri Meek). Bushy, 
composed of numerous equal articulating segments 
spread in a plane; apertures on both sides, elliptical, 
surrounded by delicate peristomes, and with inter¬ 
spaces marked by variously disposed threadlike 
ridges and a row of minute papillae. Ord., Sil. 

A. simplex Ulrich (101 —30, 31). Jointed, but 
generally found in isolated, unbranehed segments, 
12 to 19 mm long and 1 to l.S nun wide; margins 
free from apertures; longitudinal wavy and papillose 
ridges, alternately converging and diverging, sur¬ 
round apertures. M. Ord. (Black River): Minn., Ia. 

A. bifurcata Ulrich (101—29). Segments small 
with sharp edges, the lower ones bifurcating; aper¬ 
tures inclosed in distinct granulose rims connecting 
longitudinally and with only one ridge or line in the 
interspaces. M. Ord. (Decorah): Minn. 

*A. shafferi (Meek). Segments flat, branching re¬ 
peatedly; apertures oval, rather distant; interspaces 
with one to four wavy raised lines, visible under 
high power. U. Ord. (Maysville): Cincinnati region. 

STICTOPORELLA Ulrich 1S82 

(*S. interslincta Ulrich = Ptilodictya flexuosa James). 
Branching and leaf like, nonarticulate from spreading 
base; zooecia on both sides, with primitive portion 
tubular, usually long, generally without septa except 
occasionally an inferior one; apertures at bottom 
of wide sloping vestibule; thick-walled, untabulated 
mesopores on margins of fronds and between aper¬ 
tures. Ord. 

S. cribrosa Ulrich (101—36, 37). Fenestrules at 
irregular intervals and varying greatly in size and 
form; apertures small, subcircular or elliptical, with 
sharply defined polygonal or circular vestibules and 
numerous small mesopores which often completely 
surround the zooecia. M. Ord. (Black River- 
Decorah): Minn.; Estonia. 

INTRAPORA Hall 1883 

(*/. puteolata). Ramose from a spreading base, with 
compressed and dichotomously divided branches, 
zooecia on both sides, tubular, at first parallel to 
mesotheca, then bending abruptly outward; aper¬ 
tures oval, with peristome; minute angular pits, the 
openings of tabulated mesopores, in the interspaces, 
sometimes closed by calcareous material. Dev., Miss. 


*1. pulcnlnta Ilall (101 27). FIuM.imhhI, ilh-lmfu- 

mously branching frond from.spreading base; zooecia 
resting upon mesotheca, with rather long direct 
veslihule and irregularly disposed circular apertures; 
spaces between vestibules and margins of fenestrules 
occupied by numerous tabulated mesopores which 
open to surface as line pits. M. l)ev.: Falls of Ohio 
(Onondaga). 


RIIINIDICTYA Ulrich 1882 

(*l{. nicholsoni). Bifoliate ramose, of narrow com¬ 
pressed, bifurcating, straight-edged branches with 
parallel margins, attached by continuous expanded 
base; apertures between longitudinal, slightly ele¬ 
vated or (lexuous ridges, carrying a crowded row of 
small blunt spines; space around apertures sloping to 
summit or ridges. Ord., Sil. 

R. mutabilis Ulrich (102 —0, 7). Branches com¬ 
monly 2.3 to 3.2 mm wide, dividing at intervals of 
7 to 16 mm; noncelluliferous margins often almost 
wanting; zooecia in 14 or 15 rows, the intervening 
ridges carrying granules; apertures direct. M. Ord. 
(Black River, Trenton): Inti., Minn., Ia.; Estonia. 

PHYLLODICTYA Ulrich 1882 
(*P. frondosa). Bifoliate, simple or irregularly 
branched, from an expanded base; long tubular 
zooecia with diaphragms, but without hemisepta, 
bending very gradually outward from central axis, 
forming oblique apertures with posterior edge liplike; 
wide subsolid interspaces, traversed vertically by 
minute tubuli, which appear as papillae on surface. 
Ord. 

P. varia Ulrich (102 —8-10). Leaflike expansions, 
surface with smooth or finely granulated and striated 
maculae at 4 mm intervals; apertures pyriform, 
oblique, with peristome strong posteriorly; granu¬ 
lose vertical ridges between apertures. M. Ord. 
(Black River): Ont.; Minn.; Estonia. 

PACHYDICTYA Ulrich 1882 
(*P. robusla). Bifoliate, ramose of narrow bifurcating 
stems with parallel margins, or irregular undulating 
fronds with acute, nonporiferous margins; surface 
with small maculae, surrounded by apertures 
slightly larger than average; marginal rows of aper¬ 
tures sometimes larger than average; zooecia thin- 
walled, elliptical or subquadrate, separated by small 


PLATE 102 


[Figure* are xl and after Ulrich [Ill G S 8; or Minn G S 3 (1)1 unless otherwise indicated.] 

1-5. Pachydictya spp. I, 2. P. flmbriaU. Typical specimen, and portion of surface enlarged (x9). 3, 4. P. acuta. Typical specimen; 
enlarged portion of another zoarium (x9). 5. P. crassa [Pal N Y 6). Portion of surface (xl8) showing zooecia. 6, 7. Rhinidiclya mu- 
labllls. Enlarged surface (x9) showing arrangement of zooecia, and a typical zoarium. 8-10. Phyllodictya varia. A fragmental zoarium; 
portions of surface (xl8, x9) showing papillose character of ridges. 11. Scalaripora scalarLformis (x6) [Pal N Y 6). A view looking directly 
on one of the angles, showing angular margins, scalae of two of the faces, and zooecial apertures. 12—14. Coscinlum spp. 12. C. latum. A 
nearly complete zoarium preserving expanded base and most of perforated from}. 13, 14. C. cribriforme. An incomplete zoarium (Pal 
N Y 0); section (xl8) showing marginal row of zooecia. 15—17. Sulcoretepora spp. [Pal N Y 6). 15. S. gilbert! (x6). 16, 17. S. Inclsurata. 
An almost complete zoarium, and a portion enlarged (x6) to show surface. 18. Glyptopora sagenella. A typical specimen. 19, 20. Acro- 
genia prollfera (Pal N Y 0). A frond showing rootlets and manner of growth, and a portion of surface enlarged (xG). 21. Prlamopora 
triquetra (Pal N Y 8]. Enlarged specimen (x6) showing concave face and zooecial apertures. 22-24. Dichotrypa lyroides. Specimen show¬ 
ing thick rounded base; end view of same; surface (x9). 25, 26. Taenfopora exigua (Pal N Y 6). An almost complete zoarium; a portion 
enlarged (x0) showing two faces of triangular main branch and two flattened lateral branches. 
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vehicles; vestibules direct, thick-walled, ringlike in 
section; interspaces with minute tubuli; one or more 
diaphragms present. Ord., Sil. 

P. fimbriata Ulrich (102—1, 2). Branches 2 to 5 
mm wide, with subparallel, wavy or ruffled non- 
poriferous margins; apertures in rows in central area, 
between lines of minute pores. M. Ord. (Black 
River): Minn.; Estonia. 

P. acuta (Hall) (102—3, 4). Differs from P. fim¬ 
briata in its smooth nonporiferous margin and 
greater interspaces between apertures, which are 
much larger near margin than at center. M. Ord. 
(Trenton): Ont.; N. Y., Ivy., Minn., Ia.; Man. 

P. crassa (Hall) (102—5). Branches 2.5 to 3.0 
mm wide; cells elliptical with strong peristome and 
separated by slightly wavy ridges; a marginal row of 
larger apertures, with noncelluliferous striated mar¬ 
gin. L. and M. Sil.: Anticosti; Ont.; N. Y. to Tenn. 

SULCORETEPORA Orbignv 1849 
(= cystodictya Ulrich 1882) 

(*Flustra parallela Phillips). Ramose, narrow, bi¬ 
foliate branches, with lunaria and vesicles. Dev.- 
Perm. 

S. gilberti (Meek) (102 —15). Repeatedly branch¬ 
ing rows of apertures and separating ridges, in¬ 
creasing rapidly by interpolation on the branches. 
M. Dev. (Onondaga): Ont.; Mich., Ohio, Ind., Ky. 

S. incisurata (Hall) (102—16, 17). Branches bifur¬ 
cating, 2 to 6 mm wide, margins parallel or slightly 
diverging; ridges continuous to margin, where they 
often cause denticulations, slowly increasing by inter¬ 
calation; apertures circular to oval or irregular; 
lunaria strong. M. Dev. (Hamilton): Ont.; N. Y. 

DICHOTRYPA Ulrich 1889 
(*D. foliata). Like Sulcoretepora, but in form a large, 
thin, bifoliate expansion with solid maculae on sur¬ 
face. Dev., Miss. 

D. lyroides Ulrich (102 —22-24). Frond free, 
lyre-shaped, with thick, solid, rounded margins; 
surface with broad monticules, with solid circular 
or substellate maculae bordered by larger cells. 
M. Miss.: Ky. (St. Louis). 

TAENIOPORA Nicholson 1874 
(*T. exigua). Differs from Sulcoretepora in having 
strongly elevated, longitudinal central ridge on each 
face. Dev. 

*T. exigua Nicholson (102 —25, 26). Noncelluli¬ 
ferous margin comparatively narrow, carinae on main 
stem and branches strong, rounded; apertures cir¬ 
cular, with strong peristomes. Hamilton: Ont., N. Y. 

COSCINIUM Keyserling 1846 

( *C . cylops). Differs from Sulcoretepora in having 
branches inosculating at short intervals, so as to 
produce broad fronds, perforated at regular intervals 
by elliptical or circular fenestrules. Sil.-Perm. 

C. cribriforme Prout (102 —13, 14). Cells tubular, 
very oblique, the apertures trilobate or when worn, 


arched or subtriangular, closely and irregularly dis¬ 
posed; fenestrules varying greatly in size and dis¬ 
tance from each other; lunaria elevated. M. Dev. 
(Onondaga): Ohio, Ind., Ky., Ala. 

C. latum Ulrich (102—12). Branches wider than 
in C. cribriforme (4 to 5 mm): zooecial apertures 
elevated and disposed in diagonal lines. M. Miss. 
(Burlington): Ill., Ia. 

ACROGENIA Hall 1883 

( *A . prolifera). Segmented, arising from cylindrical 
rootlets, two segments from truncated ends of pre¬ 
ceding one, each obconical and striated at base, 
later becoming flattened and bearing apertures in 
linear series, separated by ridges, largest in mar¬ 
ginal row; lunaria prominent. Dev. 

*A. prolifera Hall (102—19, 20). Apertures small 
and circular, with weak peristomes, and in rows, 
separated by continuous longitudinal ridges. Hamil¬ 
ton:^ Y. 

PRISMOPORA Hall 1883 

(*P- triquetra). Ramose, of triangular bifurcating or 
trifurcating branches. Dev.-Penn. 

*P. triquetra Hall (102—21). Faces of branches 
3 to 6 mm wide, concave; apertures in diagonal 
transverse rows from center of face; peristomes 
prominent posteriorly; relatively wide noncelluli¬ 
ferous margins; bifurcating branches frequent. M. 
Dev. (Onondaga): Falls of Ohio. 

SCALARIPORA Hall 1883 

(*S. scalariformis). Like Prismopora, but with faces 
of triangular branches crossed by salient transverse 
ridges. Dev. 

*S. scalariformis Hall (102—11). Faces of 
branches 3.5 to 4.0 mm wide, ray concave, trans¬ 
verse ridges at intervals of 1.5 mm and having a 
height at center of face of 1 mm; celluliferous; aper¬ 
tures circular, with pronounced peristomes, irregu¬ 
larly disposed. Onondaga: Falls of Ohio. 

GLYPTOPORA Ulrich 1884 
(*Coscinium plumosum Prout). A thin expansion 
with salient ridges or crests on both surfaces, uniting 
into cuplike cavities; ridges sometimes pronounced 
and leaflike, composed of two layers of zooecia 
arising from a mesotheca; upper surface with solid 
maculae. Miss. 

G. sagenella (Prout) (102—18). Cups elongate, 
often groovelike; summit of ridges sharp, non¬ 
poriferous; apertures subcircular, with unequal peri¬ 
stomes. M. Miss.: Ill. (Warsaw), Ia. (Keokuk). 

EVACTINOPORA Meek and Worthen 1865 
( *E . radiata). Free, of four or more vertical leaves 
of cruciform or stellate arrangement; rays united, 
thick, and nonporiferous in basal portion, and free 
with subcircular apertures on both sides in upper 
part; vesicular interspaces, solid at surface. Miss. 

E. grandis M and W (103— 12). Large, transverse 
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diameter probably 175 mm (7 in.); rays four; aper¬ 
tures small, regularly arranged in quincunx, sepa¬ 
rated by about twice their width. Burlington: 111., la. 

E. radiata M and \V (103 —S I 1). Hounded below, 
above with eight solid subearinate rays having cir¬ 
cular pores on thin portions; greatest diameter, from 
tip to tip of rays, 22.5 mm. New Providence: Ky., 
Mo. 

ACTINOTRY PA Ulrich 1889 

(*Fxsluliporo pcculiaris llominge.r). Thin, bifoliate 
expansion with S to 10 vertical, septalike ridges in 
aperture, extending along sides of vestibule. Miss.- 

Perm. 

*A. peculiaris (ltominger) (103—7). Apertures 
regularly arranged in diagonal intersecting series, 
floriform from toothlike projection of pseudosepta; 
peristomes raised; minutely punctured or granular 
subcircular maculae characterizing surface at vari¬ 
able intervals. M. Miss. (Keokuk): III., Ia., Mo. 

WORTHENOPOltA Ulrich 1889 
(*]V. spinosa). Bifoliate, branching or palmate, with 
regularly arranged elongate rhomboidal zooecia with 
semi-elliptical apertures, the truncated posterior 
margin somewhat raised; line of junction between 
zooecia marked by ridge; plain, elongate triangular 

space below aperture. Miss. 

*W. spinosa Ulrich (103—15, 16). Elongate 
branches 3 to 4 mm wide and 0.5 to 0.8 mm thick; 
acutely elliptical in section; margins subparallel, 
with a series of slender spines pointing obliquely 
upward. Keokuk: Ill., Ia. 

LICHENALIA Hall 1852 

(♦£,. concentrica ). Subcircular, unilaminar expansion, 
with prostrate elongate, subrhomboidal zooecia hav¬ 
ing direct subtubular vestibule and rounded aper¬ 
tures with peristome much elevated on posterior 

side. Sil. . 

L. concentrica Hall (103 4). Cuplike when 

young, flattened in maturity, and variously con¬ 
torted from irregular growth or by accident; 
concentrically striate and rugose surface on non- 
celluliferous side ; apertures in concentric lines, open¬ 
ing on summit of elevated pustules. Niagaran: Ont., 
N. Y., Ind.; Estonia. 

DIAMESOPOItA Hall 1852 
(*D. dichotoma). Ramose, of hollow stems, lined in¬ 
ternally by epitheca; simple hexagonal or rhom¬ 
boidal zooecia with oval apertures in anterior half 
forming with growth tubular vestibules, separated 
by compact or horizontally laminated interspaces; 
peristomes equally elevated, or highest posteriorly. 

Sil. 

*D. dichotoma Hall (103 —1-3). Regularly bifur¬ 
cating, generally filled with rock matrix or crushed; 
interior of hollow branches transversely striated, 
apertures in regularly ascending spiral lines, strongly 
elevated posteriorly. Rochester: Ont.; N. Y. 


STIOTOTRYPA Ulrich 1890 

(♦.S', similis). Ramose, not pointed at base; branches 
(lichotoinously dividing, narrow, coin pressed, with 
circular or elliptical apertures, evenly elevated peri¬ 
stomes, and flat, or concave interspaces of hori¬ 
zontally laminated solid material. Sil. 

S. punctipora Hall (103 —5, 6). Matteiied, bifur¬ 
cating; apertures minute, punetiform, with elevated 
peristomes arranged in diagonal series. M. Sil.: 
Ont.; N. Y. (Rochester), Ind. (Osgood). 

PALESCHARA Hall 1871 
( *P. intrusions). Thin incrustations with short, 
direct, generally tlnn-wallcd zooecia with long, hex¬ 
agonal or polygonal apertures. Sil., Dev. 

*P. incrustans Hall (103—21). On shells (Spirittr 
lomcllosus) or other bodies; 0.1 to 1.0 mm thick, 
cells polygonal in contact; walls thick, sometimes 
with obtuse spinose processes at the angles. Helder- 
bergian: N. Y. 

Order Cheilostomata. Zooecia calcareous or 
chitinous, of various forms, arranged side by side, 
with more or less of anterior aperture of smaller 
dimension than zooecium and closed by a movable 
operculum, appearing often to occupy entire surface 
of zoarium owing to noncalcification of front wall 
and its removal in fos&ilization. Mesozoic-Recent. 

MEMBRANIPORINA Levinsen 1909 

(There is no genotype, as this “genus” represents 
an artificial group of Membraniporae which are in¬ 
completely known.) Incrusting, irregular calcareous 
or partly calcareous expansions; zooecia regularly 
arranged or in rows, exhibiting neither ovicells nor 
avicularia, and with variously shaped apertures, 
according to degree of calcification of zooecial front 
wall. Cret.-Recent. 

PERIPOROSELLA Canu and Bassler 1917 

(*P. tantilla). Each zooecium surrounded by 12 to 16 
dietellae arranged all around aperture and com¬ 
municating with two large septulae. Cret.-Eoc. 

P. plebeia (Gabb and Horn) (103—19). Incrust¬ 
ing, sometimes on Coscinopleura digitata; cells gen¬ 
erally in radiating lines, elongate to pyriform, 
separated by depressed lines; apertures large; oral 
openings occupying whole cellule. M. Eoc.: N. J. 
(Rancocas). 

P. rimulata (Ulrich) (103—20). Zooecia hexag¬ 
onal, arranged quincuncially with longitudinal rows 
generally regular; apertures occupying entire cell, 
quite regularly ovate in form; interapertural space 
narrowed and rounded, sometimes angular, often 
with depressed central line. L. Eoc.: Md. (Aquia). 

CONOPEUM Gray 1848 
(*Membranipora lacroixii Savigny-Audouin). Ovi¬ 
cells, dietellae and avicularia absent; margins of 
mural rim wholly granulated; septula distal and 
multiporous; two or three lateral septulae present; 
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triangular hollows between sepnriite n pert tires having 
special walls. U. Cret.-Recent. 

C. lamellosuni Canu and Bassler (103—13). 
Zoaria consisting of large undulating fronds formed 
of multiple lamellae growing back to hack; zooeeia 
distinct, somewhat elongate; mural rim Hat. Eoc.: 
Miss. (L. Jackson). 

AC ANTHODF SI A Canu and Hassler 1020 

(*Flustra samrtii Savigny-Audouin). Zoarium in- 
crusting or free and subcylindrical, unilaminar or 
bilaminar; zooeeia surrounded at times by a sort of 
collar, the surface of which may be tubcreulnte; 
spines project from walls into opening; ovicells 
absent. Eoc.-Recent. 

*A.savartii (Savigny-Audouin),forma bifoliata Ul¬ 
rich and Bassler (103—IS). This species has been 
divided into a number of forms; forma bifoliata has 
a bilaminar zoarium and a thin mural rim. Mioc.: 
Md. (Choptank). 

A. oblongula Ulrich and Bassler (103—17). 
Zoarium incrusting shells; zooeeia distinct, sepa¬ 
rated by a furrow of little depth; mural rim rounded, 
granular, ornamented by two large distal tubercles. 
Mioc.: Md. (Calvert, Choptank). 

DISCOPORELLA Orbigny 1852 
(*Lunulites umbellata Defrance). Zoarium discoidal, 
with vibracula; zooeeia with 2 rounded opesiules 
and spines free or joined together. Mioc.-Recent. 

*D. umbellata (Defrance) (103—24). Zooecial 
spines joined together to form a cribriform opening. 
Mioc.-Recent: Atlantic and Gulf regions; Europe. 

TROCHOPORA Orbigny 1849 
(*Lunulites conica (Defrance) Michelin). Zoarium 
free, conical; zooeeia and vibracula in distinct rows; 
growth of zoarium effected by superimposed disks 
with zooeeia arranged in single rows; vibracula 
symmetrical. Eoc.-Mioc. 

T. bouei Lea (103—14). Zooeeia pyriform, dis¬ 
tinct; mural rim projecting distally. Eoc., Olig.: 
Ala. to Tex. (Claiborne), Miss. (L. Jackson and 
Vicksburg). 

COSCINOPLEURA Marsson 1887 

(*Eschara elegans Hagenow). Aperture semilunar, 
rounded in front, straight behind; frontal without 


pores or avieularin; margin of zoarium bordered by 
large vibracula. Crct.-Eoc. 

C. digitatn Morton (103 22). Branches com¬ 

pressed, acutely elliptical, bifurcating, somewhat, 
twisted, 2.5 to 3.0 mm wide*; zooeeia hexagonal, 
about 0.55 mm long and 0.3S mm wide, regularly 
arranged in <|iiincunx, bounded by a slightly im¬ 
pressed line, apertures in front of center; small sub¬ 
circular cells (avieularin) on margins of zoarium and 
below bifurcation. M. Eoc.: N. J. (Rancoeas), Md. 
(Aquia). 

VELUM ELLA Canu and Bassler 1917 
(= Dimoi’iioi .kos Canu and Bassler 1917) 

( *Velumcll(i (Onychocclla) hvinseni). Mural rim 
not separated from cryptocyst; zooccium closed 
by operculum whose axis of rotation is indicated by 
two inwardly projecting points; the two nearly com¬ 
plete lateral openings at base are dimorphous, one 
kind elongate and the other transverse; interzooecial 
calcified avicularia are straight, their opening oval, 
with posterior portion denticulate. Cret.-Recent. 

V. fusiforme (C and B) (103 —25). Zoarium in- 
crusting shells and pebbles; zooeeia hexagonal, some¬ 
what elongate, usually united to bordering ones by 
their mural rims. Eoc.: N. C., Ga., Fla., Ala. (Jack- 
son). 

FLORIDINA Jullien 1881 
(*Mollia antiqua Smitt). Zoaria incrusting or erect; 
opening trifoliate; avicularium opening oval. Cret.- 
Recent. 

F. regularis Canu and Bassler (103 —23). Zoarium 
incrusting shells and consisting of one or two super¬ 
posed lamellae; zooeeia hexagonal and regular. 
Mioc.: Va., N. C. 

MICROPORA Gray 1848 

(*Flustra coriacea Esper). Zooeeia with opesiules 
(lateral indentations) and avicularia, and endo- 
zooecial ovicell. Cret.-Recent. 

*M. (Flustra) coriacea (Esper) (103—26). Zooeeia 
0.5 to 0.6 mm long with very prominent ovicell 
and smooth cryptocyst. Eoc.-Recent: N. C. to Fla. 

FLORIDINELLA Canu and Bassler 1917 
(*F. vicksburgica). Ovicell within zooecium and 
separated from proximal portion by a basal fold; 
convexity of zooecium not prominent; indentations 


PLATE 103 

(Figures are x20 and after Canu and Bassler (USNM, B 106, 125] unless otherwise indicated.] 

1-3. Dlamesopora diehotoma [Pal N Y 2]. Incomplete specimen (xl) and two portions somewhat enlarged to show surface. 4. Lichenalia 
concentrlca (xl) (Pal N Y 2]. 5, 6. Stlctotrypa punctlpora (Pal N Y 2 ). An incomplete zoarium (xl) and portion of surface somewhat 
enlarged. 7. Actinotiypa pecullarfs (Ill G S 8]. Surface (x9) showing zooeeia and a macula. 8-12. Evactinopora spp. 8-11. E. radiata 
(CSNH, J 7]. Tangential and vertical sections of a ray (xl8); basal and lateral views of a fragmental specimen preserving several bifoliate 
rays (xl). 12. E. grandis (Ill G S 8]. A nearly complete zoarium (xl). 13. Conopeum lamellosum. 14. Trochopora bouei. A nearly com¬ 
plete zoarium. 15, 16. Worthenopora epinosa (Ill G S 8]. Portion of branch enlarged (x9, x28). 17, 18. Acanthodesia spp. 17. A. oblongula. 
18. A. savartll forma bifoliata. 19, 20. Perlporosella (Membraniporina) spp. 19. P. plebeia. 20. P. rlmulata [Md G S, Eoc]. 21. Paleschara 
Incrustans (Pal N Y 2]. A zoarium, considerably enlarged (x6) r incrusting a coral. 22. Cosclnopleura digital*. A fragment (x25) showing 
numerous ovicelled zooeeia. 23. Floridlna regularis. External layer of incrusting zoarium. 24. Discoporella umbellata (x25). 25. Velumella 
fusiforme. 26. Micropora (Flustra) coriacea. 
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PORELLA 



in wall for doprcssor muscles largo ami rounded; 
antorior to those are two lateral tooth const rioting 
the aperture. Cret.-Recent. 

*F. vicksburgica C ami B (104—5). Zoarium a 
hollow cylinder with zooeoia 0.50 by 0.40 min and 
noncelluliferous face with tuberosities. Olig.: Ala. 
(Vicksburg). 

REPTOLUNULITKS Orbigny 1852 

(*R. angulosa). Zoarium a conical disk; vibracula 
symmetrical; both exteriorly and interiorly zooeoia 
are arranged in radial rows; closed basal zooeoia 
raise colony above drifting sands; ovicell within 
zooecium (endozooeoial). Cret.-Recent. 

R. distans (Lonsdale) (104 — 1). Zoarium large, 
convex, with rows of zooecia alternating with rows of 
vibracula; zooecia and vibracula equal in size. Eoc., 
Olig. (Jackson, Vicksburg): N. C to Ala. 

R. verrucosa (Canu and Bassler) (104 9, 10). 

The basal zooecia give the zoarium a wartlike (verru- 
cose) appearance; vibracula small and lozenge¬ 
shaped, arranged in rows. Eoc., Olig.: M. and U. 
Jackson of N. C., Ga., Fla.; Vicksburg of Ala. 

STEGANOPORELLA Smitt 1873 

(*Membranipora magnilabris Busk). Zooecia with an 
ascending tube (polypide tube); ovicells and avicu- 

laria absent. Eoc.-Recent. 

S. vicksburgica Canu and Bassler (104 6). Zo¬ 

arium bifoliate with smaller zooecia bearing incon¬ 
spicuous polypidian tubes, and the larger with one 
very prominent. Vicksburg: Ala. 

EURITINA Canu 1900 

(*Eschara eurita Orbigny). Ovicell placed upon distal 
portion of zooecium, never closed by an opercular 
valve; avicularium interzooecial; dietellae absent. 

U. Cret-Eoc. _ 

E. torta (Gabb and Horn) (104—2). Zoarium 

small, bilamellar, with lamellae back to back and 
easily separated; cellules in longitudinal lines usually 
in quincunx; zooecia close together; aperture oval, 
about half of cell surface, without lip or peristome; 
zoarium increased in width by interpolation of new 
rows of zooecia; ovicells few. M. Eoc. : N. J. (Ran- 
cocas), Md. (Aquia). 

CRIBRILINA Gray 1848 

(’*Lepralia punctata Hassall). Zooecium closed by an 
opercular valve; costules generally closely consoli¬ 
dated; lacunae large and few in number; lumen more 
or less distinct; dietellae irregular in number, at 


least three lateral pairs; ovicell hyperstomial ami 
always closed by an operculum. Eoc.-Recent. 

(’. verrucosa ('ami and Bassler (104—17). In¬ 
crusts other brvozoans; tin* two oral avietilaria with¬ 
out pivot. Paleoc. (Midway): Ga., Ala., Ark. 


MKTRACOLPOSA Canu and Bassler 1917 
(*M. robust a). A cribriline with ovicell large and with 
larger aperture than other zooecia. Eoc. 

+M. robusta C and 11 (104—7). Zoarium free, 
bilamellar, with zooecia narrow and with avieularia. 
M. Jacksonian: N. C., S. C. 


TREMOTOICTIOS Canu and Bassler 1917 
(T. rectifureal inn). Small, ramose, with frontal 
bearing zooecia with spiramcn and both frontal and 
dorsal covered with sulci. Eoc. 

*T. rectifurcatum C and B (104—14). Zoarium 
branching almost at right angles with very thick 
dorsal and indistinct zooecia on the frontal. Jack¬ 
sonian: N. C. to Fla. 


STYLO POM A Levinson 1939 

(*Eschara spongites (?Pallas) Levinson). Zoarium 
variable; zooecia with frontal calcified; orifice rang¬ 
ing from semicircular to suborbicular, with a distinct 
notch in lower margin; ovicell hyperstomial, cover¬ 
ing aperture and avieularia entirely. Mioc.-Recent. 

*S. spongites Pallas (= Schizoporella informata 
Lonsdale) (104—8). Irregular botryoidal or nodulose 
masses of superposed layers of zooecia, 20 to 40 mm 
in diameter; cells with terminal subcircular aperture 
having distinct peristome and deep and sharp 
proximal notch; entire surface punctate; avieularia 
uncommon. Mioc.: Va., N. C., S. C.; Plioc.: Fla.; 
Panama; Recent: Coasts of Fla. and Bermuda. 

TUBUCELLAItlA Orbigny 1352 
(*Cellaria cereoides Ellis and Solander). Articulated 
zoaria composed of zooecia with a peristomial ovi¬ 
cell and a frontal with an ascopore and long tubules. 

Eoc.-Recent. 

T. vicksburgica Canu and Bassler (104—3, 4). 
Segments long and large with distinct swollen zooecia 
covered with large polygonal pores. Vicksburg: Ala. 

PORELLA Gray 1848 

(*Millepora compressa Sowerby). Zoaria incrusting 
or erect; walls porous; aperture of zooecium some¬ 
what produced, roughly crescent-shaped, within the 
horns of which is an avicularium. Eoc.-Recent. 


PLATE 104 


[Figures ere x20 end efter Cenu end Bessler [USNM. B 106, 125) unless otherwise indicated.) 

1 Reptolunulite. distan*. Normal rooecia end well developed vibracula. 2. Eurltlne torta. 3, 4. Tubucell.rla vicksburgica. A highly magni¬ 
fied stem and a nearly complete zoarium (xl). 5. Floridinella vicksburgica. A small zoarium <x25) showing its umlaminar. hollow cylin¬ 
drical form. 6 . Steganoporella vicksburgica. 7. Metracolposa robusta. Surface showing ovicelled zooecia. 8. Stylopoma spongites. Normal 
and ovicelled zooecia. 9. 10. Bepiolunulltea verrucosa. Zoarium (xl); surface showing thick hydrostatic zooecia. II. Porella jacksonica. 
Zoarium with striated, indistinct zooecia. 12, 13. Mamillopore tuberose. Inner surface of zoarium (xlO). 14. Tremotoichos recUfurcalum. 
15. Trlgonopora monlllferum. 16. Holoporella orbifera. 17. Cribriline verrucosa. Zoarium showing well developed lacunae. 18. Adeona 

heckeli (x!6) [Md O S. Mioc). 
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P. jacksonica Canu and Bassler (104—11). Zo- 
ari’im ‘orr.ieil of two lamellae hack to hack: fronds 
flat or undulating; zooecia elongate fusiform, the 
part in front of aperture convex and hearing a huge 
avicularium. Eoc. (Jackson): N. C. to Fla., Miss. 

TRIGONOPORA Maplestone 1902 

(= METRARABDOTOS Canu 1914) 

(*T. vermicularis). Ovicell within zooecium; aperture 
semilunar with an indentation (rimule) and median 
tooth (lyrula). Eoc.-Recent. 

T. moniliferum Milne-Edwards (104 —15). Zo- 
arium bifoliate, ramose, with orifice of ovicelled 
zooecia (0.3 mm) three times larger than the ordi¬ 
nary ones. Vicksburg: Ala., Miss.; U. Eoc.-Plioc. of 
Europe. 

ADEONA Lamouroux 1812 

(M. grisea). Incrusting, with bulbous or flat cells 
haying subcircular to semicircular opening, beneath 
which is a second circular or crescentic pore (an 
ascopore opening into the compensatrix); operculum 
semilunar; gonoecia distinct, larger than ordinary 
zooecia. Tert.-Recent. 

A. heckeli Reuss (= Adeonellopsis umbilicata 
Lonsdale) (104 —18). Irregular nodose masses of 
numerous layers; zooecia irregular, the outline of 
each marked by a row of pores; upper front wall 


coarsely punctate; aperture anterior, semielliptical- 
two smaller apertures on proximal portion of cell' 
L. Mioc. : Va., N. C.; Jamaica; Plioc. : Fla. 

HOLOPORELLA Waters 1909 

(*Cellepora descoslilsii Savigny-Audouin). Zoarium 
free or incrusting; lower lip of aperture more or less 
straight; ovicell a widely opened cup; both oral and 
interzooeeial avicularia usually present Eoc- 
Recent. 

H. orbifera Canu and Bassler (104—16). Zoarium 
usually forming branched masses 2 cm long; zooecia 
barely distinct, erect; aperture large, orbicular, with 
a concave proximal border; the slope in all directions 
outward from aperture is smooth and bounded by 
pores; oral avicularia rare, interzooeeial ones large 
and elliptical. Mioc.-Plioc. : N. C. to Fla. 

MAMILLOPORA Smitt 1873 

(*M. cupula). Zoarium cupuliform, openings ellip¬ 
tical, with two submedian hinge projections; zooecia 
with their inner sides covered by hollow tuberosities; 
zoarium unilaminar, showing position of zooecia on 
under surface. Eoc.-Recent 
M. tuberosa Canu and Bassler (104 —12, 13). 
Zoarium free, with very thick walls; characterized 
by peristominal tuberosities. L. Mioc.: Costa Rica 
(Gatun); Santo Domingo; Jamaica. 
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PHYLUM BRACHIOPODA 1,2 


Phepahkd by G. Annum Coopkh, Asso< 

INTRODUCTION 

Definition. Brachiopods urc bilaterally sym¬ 
metrical, inequivalved marine bivalves having shells 
composed of chitino-phosplmtic or calcareous ma¬ 
terial. They are pcdiculate or sessile; the attached 
valve is always ventral ; the opposite valve, dorsal. 
Pediculate brachiopods are fastened by a fleshy or 
cartilaginous pedicle that protrudes from an opening 
in the beak of the ventral valve (often called pedicle 
valve). Sessile brachiopods are cemented by the 
ventral beak or umbo to some object such as a shell, 
coral, or rock. A few pediculate forms with mus¬ 
cular fleshy pedicle have the ability to burrow in 
sand and mud and to move about slowly. The valves 
are held together by teeth and sockets in articidale 
brachiopods, but by muscles only in inarticulate 
brachiopods. 

1 Published by permission of the Secretary of the Smith¬ 
sonian Institution. 

* The following references are almost entirely to reports 
in which large numbers of brachiopods are listed, described, 
and figured. Any adequate list of short papers would have 
been much too long for the present purpose. The more 
important references, however, are included in the bibliog¬ 
raphies of the reports here listed. 

Bell, W. C., Cambrian Brachiopoda from Montana: JP 
15: 193-255, il, 1941. Branson, E. B., The Devonian of 
Missouri: Mo Bur Geol Min (2) 17:71-110, 132-149, 182- 
204, 228-252, il, 1924. Clarke, J. M., Early Devonic history 
of New York and eastern North America: N Y St Mus, 
M 9 (1 and 2). il, 1908, 1909. Cloud, P. E., Jr., Terebratu- 
loid Brachiopoda of the Silurian and Devonian GSA, SP 38: 
1-182, pi 1-26, 1942. Crickmay, C. H., Attempt to zone the 
North American Jurassic on the basis of its brachio¬ 
pods: GSA, B 44: 877-893, 1933. Dunbar, C. O., and 
Condra, G. E., Brachiopoda of the Pennsylvanian system 
in Nebraska: NebG S. B 5 (2): 1-377, il, 1932. Fenton, C. L., 
and M. A., Stratigraphy and fauna of Hackberry stage of 
Upper Devonian: U Mich, Conlr Mus Geol 1: 1—260, il, 
1924. Girty, G. H., The Guadalupian fauna: USGS, PP 58: 
1-651, il, 19.09; Fauna of Moorefield shale of Arkansas: 
USGS, B 439: 1-148, il, 1911. Hall, J , Organic remains of 
lower division of New York system [Camb., Ord.]: Pal .V Y 
1, 1847; Lower middle division [Sil.]: Pal N Y 2, 1852; 
Lower Helderberg and Oriskany: Pal NY 3, 1859; Fossil 
Brachiopoda of Upper Helderberg, Hamilton, Portage, and 
Chemung groups: Pal N Y 4, 1867; Fauna of Niagara 
group in central Indiana: N Y St Mus, An Rp 28: 99-203, 
il, 1879. Hall, J., and Clarke, J. M., An introduction to 
the study of the genera of Paleozoic Brachiopoda: Pal N Y 
8 (1 and 2), il, 1893, 1894; An introduction to the study of 
the Brachiopoda, intended as a handbook for the use of 
students. I: N Y St G, An Rp 11: 133-223, il. 1892; N Y 
St Mus, An Rp 45: 449-616, il, 1892; II: N Y St G, An Rp 
13: 749-1015, il, 1894; N Y St Mus, An Rp 47: 945-1137, 
il, 1894. King, R. E., Permian fauna of Glass Mountains, 
Texas: U Tex B 3042: 1-245, il, 1931. Meek, F. B., Silurian 
and Devonian: Pal Ohio 1 (2), 1-243, il, 1873. Ray- 


'i ate (Tjkatok, U. S. National Museum 

Orientation and Form. In orienting a brarliiopotl 
the pedicle or beak end is posterior and the opposite 
margin anterior. The valves are articulated at the 
posterior and the line of articulation is known as the 
hinge. This may be narrow or produced laterally to 
form a cardinal line or hinge line (134 -3). The 
lateral extremities of the hinge are the cardinal 
extremities and may be rounded, obtuse, acutely 
angular, or produced into ears ( alate ) (132 — 23) or 
into points ( mucronatc) (122 —5, (>). The lino of shell 
juncture is the commissure ( lateral and anterior com¬ 
missure (105 —3; 113 —l(i)). The anterior commis¬ 
sure is sulcate (143 —50. 51) if it is bent more or 
less sharply in a ventral direction; uniplicate (113 — 
16) if folded in a dorsal direction. 

The length (105—1, 3) of a brachiopod is the 
distance from the beak to the midpoint of the 

mond, P. E., Brachiopoda of the Chazy: Carncoic Mus, 
An 7: 215-259, il, 1911. Salmon, E. S., Mohawkian Rafi- 
nesquinae: JP 16: 564—603, il, 1942. Savage, T. E., Stra¬ 
tigraphy and paleontology of the Alexandrian series in 
Illinois and Missouri: /// G S, B 23: 67-160, il, 1913. 
Schuchert, C., A synopsis of American fossil Brachiopoda, 
including bibliography and synonymy: USGS , B 87: 1-464, 
1897; Brachiopoda. in Zittel — Eastman, Text-book of 
Paleontology, v 1: 355-420, il, 1927 [contains a good 
bibliography of foreign literature). Schuchert, C., and 
LeVene, C. M., Brachiopoda: Fos Cat, pars 42: 1-140, 1929. 
Schuchert, C., and Cooper, G. A., Brachiopod genera of 
the suborders Orthoidea and Pentameroidea: Peabody Mus 
N H (Yale), M 4 (1). 1-270, il. 1932. St. Joseph, J. K. S., 
Pentameracea of the Oslo Region: Norsk geol tidsskrift 17: 
225-336, il, 1938; The brachiopod family Parastrophinidae: 
G Mao 78: 371-401, 1941. Sutton, A. H., Taxonomy of 
Mississippian Productidae: JP 12: 537-569, il, 1938. 
Toulmin, L. D., Eocene brachiopods from the Salt Moun¬ 
tain limestone of Alabama: JP 14: 227-233, il. 1940. 
Twenhofel, W. H., Geology of Anticosti Island: CGS, 
M 154: 1-481, il, 1927; Geology and paleontology of the 
Mingan Islands. Quebec: GSA, SP 11: 1-132, il, 1938 
(Brachiopoda described by W. H. Twenhofel and 
M. S. Whiting; p 44-54). Ulrich, E. O., and Cooper, G. A., 
New Silurian brachiopods of the family Triplesiidae: JP 
10: 331-347, il, 1936; Ozarkian and Canadian Brachiopoda: 
GSA, SP 13: 1-323, il, 1938; New genera of Ordovician 
brachiopods: JP 16: 620-626, 1942. Walcott, C. D., Pale¬ 
ontology of the Eureka District, Nevada: USGS, M 8: 
1-298, il, 1884; Cambrian Brachiopoda: USGS, M 51: 
1-872; 1-363, il, 1912. Weller, S., Mississippian Brachio¬ 
poda of the Mississippi Valley basin: IUG S r M 1: 1-508, 
il, 1914. Willard, B., Brachiopods of the Ottosee and 
Holston formations of Tennessee and Virginia: MCZ 
(Harvard), B 68: 255-292, il, 1928. Williams, H. S., and 
Breger, C. L., Fauna of Chapman sandstone of Maine: 
USGS , PP 89: 1-347, il, 1916. Winchell, N. H. f and 
Schuchert, C., Lower Silurian [Ordovician) Brachiopoda of 
Minnesota: Minn GS 3 (1): 333-474, il, 1895. 
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antorior margin; surface length may lu> »is«mI in com¬ 
paring strongly goniculatcil brachiopods and is meas¬ 
ured on the surface between the beak and the mid¬ 
point of the anterior margin. Width (105 1) is taken 

at the widest part at right angles to the length. In 
describing brachiopods it is good practice to cite the 
position of maximum width and in narrow-hinged 
forms to state the hinge width as well as the maxi¬ 
mum width. Thickness (105—3) is measured along 
the greatest distance between the ventral and dorsal 
valves. It is desirable to cite, the position of maxi¬ 
mum thickness in a brachiopod description. 

When describing and figuring a brachiopod it is 
customary to orient the specimen with the ventral 
valve down and the posterior end away from the ob¬ 
server. To avoid ambiguity,-directions along the line 
of thickness are spoken of as ventral and dorsal; 
directions along the length are posterior and anterior. 
Such ambiguous expressions as “up” and “down” 
should be avoided. 

The animal. Inside the valves the animal occupies 
two cavities separated by a body wall. The smaller 
and posterior cavity is the coelome or visceral cavity 
and contains the U-shaped digestive canal, muscles, 
sex glands, and liver. The digestive canal consists of 
an esophagus, stomach, and intestine. The stomach 
is surrounded by a large digestive gland or liver. 
The entire coelome and its extensions into the mantle 
are filled by a fluid or blood. 

The anterior cavity situated between the mantle 
lobes is known as the mantle or brachial cavity. Here 
is lodged the lophophore (or brachia) which surrounds 


flic mouth. The lophophore is a more or less com¬ 
plicated, cirrate loop used to create food bearing 
currents when the valves are agape and filled with 
sea-water. The mantle, which is a thin membrane 
lining the inside of the cavity, secretes the shell. Kx- 
tensions of the coelome or pallial sinuses (10G 1) 

ramify throughout the mantle in patterns character¬ 
istic of major divisions of brachiopods. 

Brachiopods are dioecious, the animal having four 
genital glands, two on each side of the body. In 
some genera the glands are confined to the visceral 
cavity but in others their extensions occupy tin; 
main trunks of the pallial sinuses. The genital prod¬ 
ucts art; discharged into the visceral cavity and 
reach tin* mantle cavity through small trumpet- 
shaped nephridia lodged in the body-wall. Many of 
the soft body parts such jis the muscles, sex glands, 
and pallial sinuses leave on the inside of the shell 
impressions which are important in defining families 
and genera. 

Musculature. The brachiopod shell is opened by 
a more or less complicated set of muscles, which, in 
the hinged brachiopods, consist of adductors or clos¬ 
ing muscles, diductors or opening muscles, and ad¬ 
justor or pedicle muscles for adjusting the animal 
on its pedicle. The adductors extend nearly perpen¬ 
dicular to the plane of the valves and in the ventral 
valve leave two small scars. In passing from the 
ventral to the dorsal valve they bifurcate and pro¬ 
duce four scars on the middle of the dorsal valve. 
The central position of the adductors facilitates the 
closing of the valves. 


PLATE 105 


(All figures are xl and original by Cooper unless otherwise indicated. Original figures are of specimens in the U. S. National Museum ] 
The following abbreviations and symbols will be used in the captions describing the figures on this and the following 38 plates of brachio- 


pods: 


Add 

Adductor scars 

DIP 

Dental plates 

Adj 

Adi us tor scars 

DP 

Deltidial plate 

Ant 

Anterior 

Dv 

Dorsal valve 

Br 

Brachiophore 

Ext 

Exterior, (s) 

BrS 

Brachiophore support* 

F 

Foramen 

Ch 

Chilidium . 

FP 

Fulcra! plate 

CHP 

Concave hinge-plate 

G 

Groove 

CP 

Cardinal process 

HL 

Hinge line 

ChP 

Chilidial plates 

Ho 

Homeodeltidium 

Cr 

Crura 

HP 

Hinge plate 

D 

Dorsal 

I 

Interarea 

De 

Delthyrium 

Int 

Interior, (s) 

D ext 

Dorsal exterior 

Int F 

Internal filling 

DHP 

Divided hinge-plate 

IT 

Inter-Trough 

Di 

Diductor scars 

J 

Jugum 

D int 

Dorsal interior 

L 

Length 


LC 

Lateral commissure 

Se 

Septum 

MS 

Median septum 

Sh 

Shaft 

My 

Myophore 

SL 

Surface length 

N 

Notothyrium 

So 

Socket 

OI 

Ovarian impression 

Sp 

Spondylium 

P 

Pedicle 

SPA 

Scar of pedicle attach¬ 

Pa 

Palintrope 


ment 

PD 

Pseudodeltidium 

SR 

Socket ridge 

PG 

Pedicle groove 

T 

Thickness 

PM 

Pallial marking 

Te 

Teeth 

Post 

Posterior 

V 

Ventral 

Pr 

Proparea 

V ext 

Ventral exterior 

PS 

Pallia) sinus 

V int 

Ventral interior 

PsI 

Pseudointerarea 

VM 

Vascula media 

PSp 

Paeudospondylium 

Vv 

Ventral valve 

S 

Side 

W 

Width 


1 Laqueaa. D view showing length, width, and pedicle. 2. Linguella (x3.5) [USGS, M 51). V int showing propareas and pedicle groove. 
3*. Laqueus. S view showing length, thickness, lateral commissure, and pedicle of a modern shell. 4. Avonia. Vv showing long spines. 
5 Heoperorthla (x2). Post view showing interarea and delthyrium partly restricted by a short pseudodeltidium and lateral plates which 
resemble deltidial plates. 6. Blmuria (x2). D view showing both interareas, delthyrium, and notothyrium partly covered by chilidial 
plates 7. Paterina (USGS, M 51). Three views of a Vv showing homoeodeltidium. 8. Oxoplecla (x3). Post view showing interareas, tooth, 
flat pseudodeltidium, and apical foramen. 9. Blllingsella (x2). V int showing pallial impressions, minute foramen, delthyrial cavity, and 
strongly arched pseudodeltidium. 10. Tritoechia (x3). Post view showing interarea, foramen, teeth, and strongly arched pseudodeltidium. 
11 Campagea (x4), a modern brachiopod. Vv showing fused deltidial plates, large pedicle opening (foramen), and tooth. 12. Crania (x2), 
a modern brachiopod. V int showing pallial markings and adductor scars. 13. Conotreta (xlO). D int showing high median septum, median 
groove, and muscle scars. 14, 15. Diagrams illustrating pseudopunctae (x40) (Pal Polonica 1). 16, 17. - ‘Acrotreta. M Post and apical views 
showing pseudointerarea and longitudinal furrow or intertrough. 18. Pionodema (x40). Ix>ngitudinal section showing endopunctae (origi¬ 
nal by L. G. Henbeat). 
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The diduetor muscles form hirge fhihellnte or elon¬ 
gate) soars on each side of tho adductor scars in tin* 
ventral umbonal region and are attached under the 
beak of the dorsal valve in a pit or to a more or less 
complicated cardinal process (106). ('out-ruction of 
the diductors pulls the dorsal beak in a ventral 
direction, rotates the valve on the ventral teeth, and 
simultaneously stretches the adductors. Relaxation 
of all the muscles causes the valves to close. A pair 
of accessory diductors is often present posterior to 
the adductor scars in the ventral valve but are 
seldom seen in Paleozoic brachiopods. The adjustor 
muscles attach the pedicle to the shell and allow the 
pedicle to be retracted. The adjustor scars are gener¬ 
ally located on the outside of the diduct-or scars in the 
ventral valve. An unpaired pedicle muscle is present 
in many Mesozoic to Recent brachiopods and leaves 
a crescentic scar posterior to the accessory diductors. 

Shell Composition and Structure. Two great 
groups of brachiopods based on shell structure are 
recognized: (1) chitinous or chitino-phosphatic 
brachiopods; and (2) calcareous brachiopods. 

(1) Some brachiopods have a shell composed of 
chitin only but in others such as Discinisca calcium 
phosphate is distributed uniformly through the 
chitinous material. In Lingula, on the other hand, 
layers of chitinous material alternate with layers of 
calcium phosphate. The chitinous and chitino- 
phosphatic shells are generally of lustrous brownish 
or black color and easily distinguished from the light 
colored calcareous brachiopods. 

(2) Calcareous shells are composed of three layers 
of shell substance: (a) a thin periostracum of organic- 
material never seen in fossils but assumed to have 
been present because of its universal occurrence in 
Recent species; (6) a thin outer lamellar layer, grow¬ 
ing only at the shell edges, which determines the 
outline, plications, and other radial ornament; and 
(c) a thicker inner layer (prismatic layer) composed 
of calcareous prisms arranged obliquely to the plane 
of the lamellar layer. This third layer, deposited by 
the mantle proper, thickens the shells, obliterating 
plications and other internal inequalities and often 
burying apical and cardinal structures. Calcareous 
shells are divisible into three groups now recognized 
to have considerable taxonomic importance: 

A. Punctate brachiopods. The inner fibrous layer 
is perforated by small holes representing cavities oc¬ 
cupied by minute caeca of the mantle. Examples: 
Pionodema, Cranaena, Rhynchospirina. 


H. hnpunctate brachiopods. By far the* moat, 
numerous and having tin* fibrous layer dense and 
imperforate. Examples: llcbcrtcllu, i'amarotocchia. 

('. Pscudopunctatc brachiopods. The fibrous layer 
surrounds and often covers internal calcareous 
spicules. In worn or exfoliated specimens shell layers 
tear away from the spicules and leave coarse pits 
that simulate punctae. Examples: Rajincsi/uina, 

('honctcs, J urcs<tniu. 

Calcareous brachiopods an; usually articulated 
( Articulata) but the chitinous or chitino-phosphatic 
genera are inarticulate or have rudimentary teeth 
and sockets only ( Inarticulata ). 

INARTICULATA 

Morphology, (ienerally speaking the inarticulate 
brachiopods form a conservative group which had 
its heyday in tho early Paleozoic and is now repre¬ 
sented bv only a few persistent types. Most in- 
articulatcs are pedioulate but one family, the Crani- 
idae, is composed of sessile types and is exceptional 
also in having calcareous shells. Simplicity of form 
is a prime inarticulate character. Most shells are 
circular or nearly so in outline and conical in profile, 
but some are linguiform in outline and compressed 
lenticular in profile. The conical forms, except for 
the attached Craniidae, are fixed by short pedicles. 
The lingulids, on the other hand, have a long fleshy 
pedicle and live in agglutinated burrows with their 
front, setiferous margin protruding. 

The pedicle is variously attached. In the lingulids 
it is attached near the apex of the ventral valve 
but in the conical forms it emerges through a small 
circular or oval foramen. Classification of these 
forms is based on the nature and position of the 
foramen. 

The muscle system is more complicated than that 
of the Articulata because the valves are lifted or slid 
laterally'rather than rotated on teeth. The palintrope, 
like that of the Articulata, is a shelf growing antero- 
dorsally’. The smooth somewhat triangular areas on 
each side of the delthy'rium and notothyrium are 
known as proparcas (105—2). The homoeodeltidium 
(105—7) is a convex, arched, median part of the 
palintrope of a few genera such as Paterina. This 
structure has been homologized with the pseudo- 
deltidium. The pseudointerarea (105—16, 17) of 
many' inarticulate genera such as Prototreta is charac¬ 
terized by' a narrow, longitudinal median depression 


PLATE 106 

[All figures are xl and original by Cooper unless otherwise indicated.) 

1, 2. Schizophorla (x2). D int viewed ventrally and from side, showing cardinal process, brachiophore supports, and fulcral plate. 3. Hes- 
perorthls (x2). D int showing notothyrial cavity and long brachiophores. 4. Dallina (x2), a modern shell showing concave hinge plate 
an<J pallial sinuses. 5. Apheoorthla (x3). Apical portion of V int showing dental plates and pseudospondylium. 6, 11. Anastrophia (x«3). 
V int showing spondylium in lateral and dorsal views. 7. “Hemithyrie," a modern shell, D int showing crura and pallial markings. 
8. Plaeslomys (x2). Ventral muscular area showing parts. 9. Rafinesquina. Post portion of D int showing adductor scars and bilobed 
cardinal process. 10. Heterorthlna (x4). Post portion of D int showing lobate cardinal process and brachiophores. II. See 6 above. 
12. Ladoglella (x3). V int showing palintrope, spondylium, pallial trunks, and ovarian impressions. 13. Atrypa (Pal N Y 8 (2)). Dorsally 
coiled spires. 14. Vellamo trentonensls (x3). V int showing chilidium, cardinal process, and adductor scars. 15. Terebratulina, a modern 
shell, showing a short loop. 16. Terebratella, a modern shell, sowing a complicated loop attached to a median septum. 17. Campylorthla 
(xl.5). V int showing muscular area, pallial marks, and ovarian impressions. 18. Merlstella |Pal N Y 8 (2)). Spiralia and jugum. 19. Tere- 
bratula. D int showing divided hinge plate and loop. 
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of uncertain origin called the intertrough (105—16, 
17). The listrium is a shelly plate restricting the 
long slitlike pedicle opening of certain inarticulates 
such as Orbiculoidea. 

» 

ARTICULATA 

Outline and Profile. Articulate brachiopods pos¬ 
sess a variety of forms, ranging from nearly circular 
to elongate, with length greater than width, and 
transverse, with width greater than length. The 
profile is also quite variable. In referring to the 
lateral profile of a braehiopod established convention 
requires mention of the dorsal valve first. Thus a 
shell such as Stropheodonta is concavo-convex because 
the dorsal valve is concave; Dinorthis is convexi- 
concavc because the dorsal valve is convex and ventral 
concave. Biconvex brachiopods are called lenticular. 
A few brachiopods, such as Sirophomena, are said to 
be resupinale when the profile in youth is concavo- 
convex but reversed to convexi-concave in maturity. 

Ornamentation (105, 106). The surface of a 
braehiopod shell may be smooth or it may be orna¬ 
mented by radial or concentric lines, folds, lamellae, 
or spines. Radial ornamentation consists of costae 
when strong ( Hesperorthis) and costellae when fine 
( Enteletes). A plication or fold is a major undulation 
of the shell. Most brachiopods develop a median 
fold on one of the valves, usually the dorsal one, 
that may facilitate passage of food-bearing water 
currents. 

Most brachiopods are marked by concentric lines 
of growth, but more pronounced concentric orna¬ 
mentation may take the form of fine elevated lines 
or fila (Oxoplecia ), stronger lamellae (Glyptorthis), or 
strong undulations called rugae (Leptaena ). Lamellae 
are often extravagantly extended into frills as in 
Alrypa. Where fila undulate over costellae, or 
lamellae make contact with costae, spines may form 
(Alrypa). In a few genera, such as Platystrophia and 
Spinocyrtia, the entire surface is covered by fine 
papillae. Hollow spines are common on many spiri- 
feroid genera such as Elytha and Nucleospira. In the 
chonetids the spines are confined to the ventral 
posterior margin, but in the productids long spines 
may occur on the surface of one or both valves; 
those of the cardinal extremities often have great 
length. Ornamentation is of great value in separating 
species and often in distinguishing genera. 

Interior Features. Since the major generic and 
family characters are found inside the braehiopod 
shell, no pains should be spared in preparing and 
determining the interior structures. 

Structures of the ventral (pedicle) valve (105, 106). 
As the braehiopod is attached by the pedicle or by 
the ventral valve itself, this valve generally is more 
modified than the dorsal, which serves as a lid. 
Besides the pedicle, the ventral valve is character¬ 
ized by the delthyrium, a triangular notch located 
under the beak and in the middle of a flat shelf (the 
palintrope) growing anterodorsally from the posterior 
margin. The outer surface of the palintrope is the 
inter area and the anterior edge of the palintrope is 
the hinge margin. 


The delthyrium is partly or completely closed by 
one of the following types of cover: (l)Dellidial 
plates consisting of two discrete pieces which grow 
laterally and anteriorly from the delthyrial edges. 
These are present in some Protremata but are not 
common except in the rhynchonellids and terebra- 
tulids. (2) The pseudodeltidium, a single flat or con¬ 
vex plate, with or without an apical perforation, 
growing from the apex and usually covering most 
of the delthyrium. This characterizes orthids, clitam- 
bonitids, strophomenids, streptorhynchids, plectam- 
bonitids, chonetids, and some spiriferids. 

The articulating apparatus and shell plates are 
attached to the palintrope. The hinge teeth are located 
at the anterior angles of the delthyrium and are often 
buttressed by ventral dental plates that bound the 
delthyrial cavity and are attached along the delthyrial 
edge from teeth to apex. The delthyrial cavity and 
the region immediately anterior to it constitute the 
seat of attachment of the ventral muscles and 
pedicle. The adjustors are located at the base of the 
dental plates; the diductors inside the adjustors are 
large and surround the small adductor scars. In 
many genera the adductors are attached to a more or 
less strong median septum (Enteletes). 

The delthyrial cavity is often modified by obsoles¬ 
cence or a variation in the nature of the dental plates. 
The dental plates are rarely obsolete but in some 
Paleozoic genera they meet on the floor of the valve 
to form a rostral chamber designated the sessile 
spondylium. If this chamber is supported by a simple 
median septum, it is known as a spondylium simplex 
(Vellamo); if by two parallel plates, it is called a 
spondylium duplex (Pentamerus). In some genera a 
callosity develops under the muscular field in the del¬ 
thyrial cavity. This simulates a spondylium and is 
known as a pseudospondylium. 

In addition to muscle scars, impressions of the 
fleshy parts on the interior take the form of more or 
less sinuous tracks or low ridges representing a 
pattern of the pallia] sinuses. Two major trunks, the 
vascula media, have their beginning at the anterior 
ends of the diductors and branch anteriorly. On the 
outer side of the dental plates are more or less 
reniform areas marked by oblique ridges. These are 
the ovarian impressions (Glyptorthis) which are the 
seat of attachment of the ovarian bodies. 

Structures of the dorsal (brachial) valve (106). 
This is the conservative valve and is never used for 
attachment. The dorsal palintrope is seldom as well 
developed as the ventral, and in many brachiopods is 
obsolete. The triangular notch of the dorsal valve is 
the notothyrium and is often more or less completely 
covered by a chilidium (Vellamo), or by chilidial 
plates (Pomatotrema) which lie on the notothyrial 
margin. 

The interior dorsal structures centering about the 
beak are known as the cardinalia and consist of the 
lophophore or brachial supports, the hinge plate, and 
the diductor muscle attachment or cardinal process. 

The supports of the lophophore are of three 
kinds: brachiophore, crura, and brachidium. The 
brachiophore is a simple, stout and generally Bhort, 
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rodliko process located on the edge of the noto- 
thyrium and overlaid by the edge of the palintrope. 
This structure is thought to correspond to the crural 
base of the hinge plate of more advanced brachio- 
pods. Rarely a delicate process extends from the 
brachiophore. Crura (singular crus) are long slender 
generally curved processes with or without terminal 
hooks, attached to a crural base or socket plate. The 
brachidium or calcareous skeleton of the lophophore 
consists of two types, loops and spires. The loop, 
generally confined to the terebratulids, consists of a 
simple form having descending lamellae joined by a 
transverse ribbon (Oleneothyris) or ring ( Terebra- 
tidina) (106—15) and a more complicated form 
having long descending lamellae and a recurved 
band. This latter type may be attached to the 
median septum as in Terebratella (106 16), or 

free as in Cop!o‘hyris or Magellania. The spire has 
descending lamellae supporting a calcareous coil 
directed laterally ( Platyrachella ), medially (Zygo- 
spira), or dorsally ( Atrypa ). The descending lamellae 
of the spiriferids may be united by a more or less 
complicated transverse band, the jugum. 

The hinge plate is a flat or concave plate or group 
of plates under the beak, usually elevated on the 
margins to bound the sockets (socket plates or 
ridges). The crural bases may be united directly to 
the socket plates or may be attached by an outer 
plate (divided hinge plate). In some instances an 
inner plate unites the crural bases and welds the 
structures into a unit {undivided hinge plate). The 
inner plate is often perforated at its apex ( Athyns) 
by a small foramen of uncertain function. In forms 
having a hinge plate the pedicle muscles are gener¬ 
ally attached to the inner and outer plates. In orthids 
fulcral plates form the sockets and unite the brachio¬ 
phore to the side wall of the valve (Schuophona) 

The cardinal process is the place of dorsal attach- 
ment of the diductor or opening muscles In a few 
terebratulids and rhynchonelhds no process exists 
and the diductors are attached in a pit under the 
beak. More often the seat of attachment is a septum, 
boss, or some more complicated process. The car¬ 
dinal process commonly consists of a shaft and a seat 
of muscular attachment, the myophore. The early 
orthids do not have a cardinal process but later forms 
have a simple septum. The dinorthid and hebertellid 
cardinal process is a short shaft with crenulate myo- 
phore. The punctate dalmanelhds have a trilobate 
myophore. The triplesids and streptorhynch.ds have 
long shafts with forked myophore. In the terebratu¬ 
lids the cardinal process is generally a boss. 

The dorsal valve is generally strengthened axially 
by median ridge or septum which separates a right 
and left pair of adductor scars. In the orthids the 
ridge is generally low and rounded except in a few 
aberrant forms in which it divides the valve into 
two chambers. The median septum may support the 
hinge plate or may buttress the crurahum, a subrostral 
cavity resembling the spondylium and formed by the 
convergence of brachiophore or crural supports. In 
some specialized types the septum supports the loop 
as well as the hinge plate. 


CLASSIFICATION 

Division of the Brachiopoda into two Hasses has 
been based hitherto on embryonic development, 
composition of shell substance, and presence or ab¬ 
sence of articulating processes. In the Inarticulata 
(approximating Gastrocaulia Thomson) the pedicle 
develops within the valves of the first shell or pro- 
tegulum and is later protruded. It is attached to the 
ventral valve only and the shell is generally chitino- 
phosphatic, rarely calcareous. An anus is present, 
and the muscles are arranged for sliding the valves 
rather than rotating them on the teeth — a fact 
that will distinguish the calcareous Inarticulata. 
The Articulata (Pygocaulia Thomson) are charac¬ 
terized by development of the pedicle from the 
caudal segment of the embryo and the fact that it is 
seldom inclosed in the embryonic shell. An anus is 
absent in living members. The shell is always cal¬ 
careous, and the valves are more or less strongly 
articulated. 

Five orders of Brachiopoda are generally recog¬ 
nized— Atremata and Neotremata (Inarticulata); 
Palaeotremata, Protremata, and Telotrernata (Ar¬ 
ticulata). These are based on the method of valve 
growth, position of pedicle opening, and modifica¬ 
tion of latter by accessory plates. For reasons to be 
discussed hereafter, it seems best to modify the 
classification of the Articulata. The complete classi¬ 
fication to be used here follows: 

Class Inarticulata 
Order Atremata 

Superfamily OBOLACEA 
Superfamily TRIMERELLACEA 
Order Neotremata 

Superfamily PATERINACEA 
Superfamily SIPHONOTRETACEA 
Superfamily ACROTRETACEA 
Superfamily DISCINACEA 
Superfamily CRANIACEA 

Class Articulata 

Order Palaeotremata 
Impunctate Articulata 

Superfamily ORTHACEA (including 
CLITAMBONACEA) 

Superfamily SYNTROPHIACEA 
Superfamily PENTAMERACEA 
Superfamily TRIPLESIACEA 
Superfamily RHYNCHONELLACEA 
Superfamily SPIRIFERACEA (includ¬ 
ing ATRYPACEA, SPIRIFERACEA 
and ROSTROSPIRACEA) 
Pseudopunctate Articulata 

Superfamily STROPHOMENACEA 
Superfamily PRODUCTACEA 
Punctate Articulata 

Superfamily DALMANELLACEA 
Superfamily TEREBRATULACEA 
Superfamily PUNCTOSPIRACEA 

Atremata. The valves gape apically with pedicle 
attached to the ventral valve and forming a promi- 
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ncnt ptf'.iirK- groove. Growth ' confined chiefly to 
the Intern I and anterior margins. 

Ncotremata. The pedicle v ‘.c ..-onfined to a 

perforation at or near M.e -ipex of the ventral valve; 
growth at least in vvntral valve, i:> or. all margins. 

Ti e Art:-ulata (Pygocaulia) are generally sub¬ 
divide'.] into Paiaeotrcmata, Protremata, and 
Teiotretr.ala. The first contains only two gcn'va of 
primitive calcareous shells without fully developed 
articulation and delthvria. The Protremata are de¬ 


scribed as having delthvria in both valves, which are 
often more or less closed by a pseudodeltidium and 
chilidium. The brachial supports are rudimentary. 
The Telotremata, on the other hand, are described 
as having the delthyrium more or less closed by del- 
tidial plates and the lophophore supported bj' crura, 
loops or spires. As a matter of fact these simple 
statements are misleading; in actuality the delthvria 
are variously modified. 

Discovery of deltidial plates in the Protremata and 
what appears to be a pseudodeltidium in the Telo¬ 
tremata leads to confusion of the two orders. Add 
to these complications the presence of a loop in the 
impunctate, protremate Enanliosphen and the con¬ 
fusion becomes still greater. It seems best, therefore, 
in order to make separations easier, not to use the 
ordinal characters of the Protremata and Telotre¬ 
mata as defined but to arrange the superfamilies 
falling in these orders according to the three types of 
shell structure into which the Articulata are di¬ 
visible. The arrangement above is not at present 
proposed as a genetic classification; it would require 
the demonstration that loops and spires were de¬ 
veloped independently in the punctate and im¬ 
punctate brachiopods. This is a possibility, but 
present knowledge does not permit such a demon¬ 
stration. Nevertheless, it seems clear that the punc¬ 
tate and pseudo-punctate shells were derived from 
the impunctate Orthacea. 


GEOLOGIC HISTORY 

Reports of the existence of brachiopods prior to 
the Cambrian period have not been authenticated; 
but with the beginning of the Cambrian, representa¬ 
tives of three orders appear in force. Although these 
early brachiopods are all of primitive types they are, 
nevertheless, highly specialized along certain lines. 
Most early Cambrian brachiopods are inarticulate 
forms but several genera of Articulata (Nisusia, 
Rustella, Kutorgina) are known. In the late Cam¬ 
brian, Orthacea and Syntrophiacea became common 
and in the late L. Ordovician (U. Canadian) the first 
of the pseudo-punctate genera of the Stropho- 
menacea appeared. By M. Ordovician time the 
Pentameracea, Dalmanellacea, Rhynchonellacea, 
and Spiriferacea were well established, and with the 
M. Silurian the Productacea and Punctospiracea ap¬ 
peared. The Terebratulacea appeared in the late 
Silurian and by this time all of the major super- 
families have been established. The pseudopunctate 
forms evolved in the Pennsylvanian and Permian 


periods, into many genera, some of them bizarre 
types, after which they became extinct except for a 
possible few obscure incrusting types. 

A great change took place in brachiopod as¬ 
semblages after the Permian. The Spiriferacea and 
Punctospiracea disappeared in the Jurassic. At this 
time the Terebratulacea and Rynchonellacea be¬ 
came numerous. In the Tertiary the latter group de¬ 
clined, leaving the Terebratulacea as the common 
group in Cenozoic and modern seas. 

Inarticulates were most abundant in the L. and 
M. Cambrian after which they occupied a position 
subordinate to the Articulata. Atremata and Neo- 
tremata are represented in modern seas, but, as in 
the late Paleozoic and the Mesozoic, they are less 
numerous in species and individuals than articulate 
types. 


PREPARATION OF BRACHIOPODS 

FOR STUDY 

In order to identify brachiopods it is necessary 
to reveal the structures of the interior. Because good 
natural interiors are very rare the paleontologist 
must find methods to determine the inside features 
of matrix-filled specimens. This may be done by 
mechanical or chemical means. 

Mechanical Methods. Brachiopods may be 
cleaned by cementing isolated valves in a paraffin or 
plaster base and scraping away the covering matrix. 
The interior of either valve can be obtained by grind¬ 
ing off one valve and scraping out the interior fill¬ 
ing, after which the shell can be freed from the pro¬ 
tecting wax by xylol, or by dissolving the inclosing 
plaster in a 25% solution of sodium citrate. Mus¬ 
cle marks and septa can be revealed by roasting 
the shell to redness in the flame of a bunsen burner, 
cooling in air, and then scraping away the calcined 
shell with a needle cut to chisel edge. If these 
methods fail, the specimen may be ground or 
polished serially from the beak taking either cellu¬ 
lose peels or making drawings of the internal lamellae 
at definite intervals. This, of course, means destruc¬ 
tion of the specimen; consequently, a replica and 
photograph should first be prepared. 

Chemical Methods. Interior impressions of mus¬ 
cles and lamellae of brachiopod shells which occur 
in fine-grained sandstone or noncalcareous shale 
can be obtained by dissolving the shell with dilute 
acid. In complete specimens without regard to type 
of matrix, presence of septa can be revealed by wash¬ 
ing the beaks with dilute acid and so thinning the 
shell as to make it translucent when wet. Silicified 
brachiopods can be freed completely from cal¬ 
careous matrix by solution in dilute (5%) hydro¬ 
chloric acid. 

CLASS IN ARTICULATA 

Order Atremata. Generally inarticulate, chitino- 
phosphatic brachiopods; pedicle attached to ventral 
valve but opening for pedicle shared by both valves; 
pedicle groove in ventral valve; growth takes place 
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chiofly on anterior ami lateral margins; specialized 
forms develop calearoous shell ami inner platforms. 

OBOLACEA. Shells with thickened and striated 
pedicle regions; ventral pedicle area traversed by a 
groove; life habits probably like those of modern 
Lingula. 

LINGULELLA Salter 1886 (105—2) 

{*Lingula davisi McCoy). Linguiform in outline, 
rounded or elongate with bluntly pointed ventral 
apex; ventral beak with elongate pedicle attachment 
groove; dorsal beak with thickened inner margin; 
many species but of little stratigraphic value; abun¬ 
dant in L. Camb. to L. Ord. 

L. similis Walcott (107-3-5). U. Canib.: S. Dak. 

(Deadwood), Okla., Tex. 

L. ampla (Owen). U. Camb.: Wis., Minn. 

LINGULEPIS Hall 1863 
{* Lingula pinnaformis Owen). Like Lingulella but 
with an elongate and acuminate ventral beak. U. 
Camb. (N. Y., Appalachians, Wis., Tex.). 

*L. pinnaformis (Owen) (107—1, 2). About 15 
mm long, with long and slender ventral beak oc¬ 
cupying one-fourth of valve length. U. Camb.: Wis. 

L. walcotti Resser (107—6, 7). About the same 
size as preceding but with less slender beak and 
slightly more convex dorsal valve. U. Camb. (Noli- 
chucky): S. Appalachians. 


luehinn area, Wis., Mo., black Mills, Cordilleran 
area. 

LINGULA Bruguu're 1707 

(* Patella unguis Linnaeus). Shull generally shiny; 
valves subcquul, linguiform, acuminate posteriorly, 
slightly gaping at both ends; ventral valve with 
small pseudointerarea and triangular pedicle groove, 
beak more acute than that of dorsal; dorsal valve 
with thickened posterior margin; musculature com¬ 
plex; many species but of little stratigraphic value. 
Ord.-Recent. 

L. reevii Davidson (107 —20). Recent. 

Some important species: L. elderi Whitfield, 

Black River; L. cobourgensis Billings, Trenton; L. 
iowensis Owen, Trenton; L. cuneata Conrad, 
Medina; L. punctata Hall, Hamilton; L. spatulata 
Vanuxem, Hamilton-Chemung; L. melie Hall, 
Kinderhook; L. subspatulata Hall and Meek, Cret. 

BARROISELLA Hall and Clarke 1890 
(*B. campbelli Cooper). Exterior like Lingula ; ven¬ 
tral interior with elongate track and curved pallial 
impressions; dorsal valve with posterior triangular 
thickened area and elevated median ridge reaching 
beyond middle; generally occurs in black shale. 
U. Dev., Miss, (eastern N. America). 

*B. campbelli Cooper (= B. subspatulata Meek 
and Worthen) (107-29-32). U. Dev.: Mich., Ind., 
Ill. 


ELKANIA Ford 1886 

(*Obolella desiderata Billings). Subcircular in outline, 
biconvex, with inflated umbones; shells with high 
polish; posterior cystose; muscular fields deeply 
impressed in cystose areas. U. Camb., L. Ord. (Que.; 


Alaska; Nev.). 

♦Elkania desiderata (Billings) (107—18, 19). L. 


Ord.: Que. (Levis). 


LEPTOBOLUS Hall 1871 
(*L. lepis). Minute, subcircular to longitudinally 
oval, biconvex; ventral valve with distinct pedicle 
groove and elevated quadrate muscular area and 
long median ridge; dorsal valve thickened on car¬ 
dinal margin, with slightly elevated trifid muscular 
impressions. M. and U. Ord. (S. Appalachians, Ohio, 

In *L. lepis Hall (107—15-17). Trenton: Ohio valley. 


DICELLOMUS Hall 1871 
(* Lingula? polita). Shell small, polished, biconvex, 
oval to subcircular, generally thick-shelled; apices 
marginal; ventral valve with pseudointerarea and 
pedicle groove; interior with elongate visceral area; 
strong cardinal muscle scars and divergent pallial 
trunks; dorsal valve with flattened posterior margin, 
large cardinal muscles, and small central muscle 
scars located between two pallial trunks. U. Camb. 
(Appalachians, Wis., Mo., Black Hills, Cordilleran 

♦D. politus (Hall) (107-8-14). U. Camb.: Appa- 


TRIGONOGLOSSA Dunbar and Condra 1932 
(* Lingula nebrascensis Meek). Bluish-black in color, 
triangular in outline, compressed in profile; surface 
marked by distant raised concentric lines. Miss., 
Penn. (Ky., Mississippi Valley, Midcontinent, Tex.). 

*T. nebrascensis (Meek) (107—21). Penn.: Same 
distribution as genus. 

LINGULASMA Ulrich 1889 
(*L. schucherti). Large; externally like Lingula ; ex¬ 
terior sculptured by faint wavy lines and rows of 
papillae; muscular areas of both valves placed on 
elevated platforms, the dorsal platform supported 
by a long median septum. M. and U. Ord. (eastern 
half of U. S. A.). 

*L. schucherti Ulrich (107-25-28). Richmond: 
Ill. 

TRIMERELLACEA. Large, inequivalved, with 
prominent ventral pseudointerarea; muscular areas 
elevated on platforms; shell calcareous. 

DINOBOLUS Hall 1871 

{*Obolus conradi). Thick convex valves, dorsal sub- 
circular, ventral oval; ventral beak acute, dorsal in¬ 
conspicuous; a V-shaped muscular platform in both 
valves with apex of V anterior and the cavities be¬ 
neath more conical than in Trimerella. M. Sil. (Ont.; 

Ohio, Ind., Wis., Ill.) . 

*D. conradi (Hall) (107-22-24). Niagaran: Ohio, 

Ind., Wis., Ill., Ia.; England; Gotland. 






W V 

V 1 

• v. • 

r 


R 

H 

* v / •*• * * . 

..* 










ACHOTHKTACKA 



MONOMKRKL1 A Billings 1ST l 

(*M. prison). Similar to Miwbolus, hut with more 
elongate ventral valve and less prominent muscular 
platforms. M. Sil. (Out.; Ohio, Incl., W is., 111.). 

*M. prisca Billings (107 --34-»fi). Ni agar an: Out. 
(Guelph) ; Ohio, 111. 

TlilMKRKLLA Billings IS<V2 
(*7\ grandis). Large, thick, calcareous, elongate- 
oval; platforms elongated ami narrow with long 
narrow cavities beneath; usually occur as internal 
fillings or “steinkerns.” M. Sil. (Ont.; Ohio, \\is., 

Ill.). 

*T. grandis Billings (107—33). Niagaran: Ont. 
(Guelph); Ohio, Wis. 

T. ohioensis Meek (108-44-40). Niagaran: Ont. 
(Guelph); Ohio, Ill. 


Is. and M. Camb. (Newf.; Appalachian area, Mont., 
Idaho, Utah, Nev.). 

M). pannula (White) (108 12 II). M. Camb.: 

Nev. 

SIB1IONOTUKTAGKA. Elongate to subcircular 
shells having an apical foramen, which may or may 
not he anteroventrally migrant; dorsal beak mar¬ 
ginal. 

OBOLKLLA Billings 1801 
(*(). chromntica). Valves nearly equal, longitudinally 
oval in outline; ventral valve with minute pedicle 
opening situated slightly anterior to beak. L. Camb. 
(widespread throughout N. America). 

♦O. chromatica Billings (108 —8-11). L. Camb.: 

Newf.; Labrador; N. Y.? 

O. crassa (Hall). L. Camb.: Quo.; Vt., N. Y. 


Order Neotremata. Chitino-phosphatic (or more 
rarely calcareous) shells with pedicle, when present, 
emerging through an opening in ventral valve or 
atrophied; dorsal valve generally conical; ventral 
valve more or less circular ; growth holopenpheral in 
adult; one specialized group with cemented ventral 
valve and calcareous shells. 

PATERINACEA. Small elliptical shells with 
ventral palintrope and delthyrium modified by a 

homoeodeltidium. 

MICROMITRA Meek 1873 

(*Ivhideaf sculptilis).Ve ntral valve gently convex; 
surface marked by elevated concentric lines and fine 
radiating ridges. Camb. (widespread throughout 

*M. sculptilis (Meek) (108-1-3). M. Camb.. 
Mont., Wyo. 


PATERINA Beecher 1891 (105—7) 
(*Obolu 3 labradoricus Billings). Like Micromitra in 
external form and structure but lacking radial orna¬ 
mentation. Mostly L. and M. Camb. (widespread 

throughout N. America). _ , 

P. swantonensis Walcott (108 4-7). L. Camb.: 

Vt. 


DICTYONINA Cooper 1942 
(*Trematis pannulus White). Like Micromitra and 
Paterina in external form and structure, but external 
ornamentation consisting of oblique raised lines 
which produce quincuncially arranged minute pits. 


YORKIA Walcott 1897 

(* Y. wanneri ).Subcircular in outline; apex of ventral 
valve perforate; homoeodeltidium present; ventral 
muscular area longitudinally striated, large, dorsal 
valve with pseudointerarea; shell substance prob¬ 
ably calcareous. L. Camb. (Pa., Va.). 

*Y. wanneri Walcott (108-18-20). L. Camb.: Pa. 
(Ivinzers), Va. 

SCHIZAMBON Walcott 1884 
( *S. typicalis). Generally circular to longitudinally 
oval in outline; shell thin and chitinous, ornamented 
by concentric undulations bearing long spines; ven¬ 
tral beak with pedicle foramen forming a long groove 
anterior to beak; dorsal valve rounder than ventral, 
with two prominent subapical muscular scars and 
four pallial trunks, two outer and two inner; ventral 
interior with two subapical muscle scars and a pair 
of subperipheral pallial trunks. U. Camb.—M. Ord. 
(Greenland; Que.; Mississippi Valley, Okla., western 
XT § ^ flskft) 

*S. typicalis Walcott (108—21-24). Shell small, 
subcircular, ventral valve slightly more convex than 
dorsal, foramen at end of elongate groove; surface 
marked by concentric lines and concentric rows of 
short spines. U. Camb.: Nev. (Similar species in 
U. Camb. of Que.; Colo., Utah, Alaska; B. C.) 

ACROTRETACEA. Ventral valve conical and 
having a more or less long pseudointerarea modified 
by intertrough; foramen small, apical or dorsal to 
apex; dorsal beak marginal. 


PLATE 107 


[All figurea arc xl and original by Cooper unleea otherwiee indicated.] 

. 1 Unffuleols olnnafonnla [USGS. M 51). V and D view 8 . 3-5. Llnguella simills [USGS. M 51). V int of type (x7); V ext t*4); D int 
VTuSiUepi- waleottl (x2). V and D ext*. 8-14. Dlcellomua polltus [USGS. M 51). V int with longitudinal sections showing two 
of nr^Uon 7*6. *9); D and V ext* (*4. *5). 15-17. Leptobolua lepU [N Y St Mu*. An Rp 24). V ext; D int; V ,nt. 18. 19. El- 
desiderata [GSA, 8P 13). Imp of V and D int* (x4). 20. Lingula reevil. A modern brachipod with pedicle. 21 . Trigonoglosaa nebraa- 
v ext 2 2_24 Dlnobolua eonradl [Pal N Y 8 (1)). V int and Imp of same; D int of a large shell. 25-28. Lfngulasma schuchertl. 
“”£„ V n “irSl (*4). D and V int* and S view of Int F [Pal N Y 8 (1)). 29-32. Barrolsell. Campbell! (*2). V oxt and int; 

D ext and 1 int. 33. THmerella grandla [Pal N Y 8 (1)). V view of Int F. 34-36. Monomorella prisca [Pal N Y 8 (1)J. Imp of Dint. V int. 

mold of shell. 
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ACllOTllELK Linnnrsson 1876 

(M. coriacca). Chitmous, circular in outline with 
conical ventral valve having pinhole opening on 
posterior slope; dorsal valve gently convex; differs 
from Acrotreta in larger size and a long anterior slope 
on ventral valve; many similar appearing species. 
M. Camb. (Newt.; N. B., Quo.; N. Y., Appa¬ 
lachians, Great Basin area, Rocky Mts. of Canada 
and U. S. A.). 

A. colleni Walcott. M Camb.: Mont. (Gordon). 

*A. coriacca Linnarsson (108—15-17). M. Camb.: 
Sweden. 

CONODISCUS Ulrich and Cooper 1930 

(*Acrothelc burlingi Kobayashi). Valves the reverse 
of Acrothcle with a conical dorsal valve, and a ventral 
valve concave anterior to the round foramen, but 
convex posterior to the foramen. U. Camb. (Alaska; 

New). 

C. burlingi (Kobayashi) (108—25-28). U. Camb.: 
Alaska. 

ACROTRETA Kutorga 1848 (105—16, 17) 

(*A. subconica). Ventral valve a high cone with 
pseudointerarea and intertrough; pedicle opening 
posterior to apex; dorsal valve gently convex; sur¬ 
face marked by fine concentric lines; ventral interior 
with thick apical callosity and two strong pallial 
sinuses; dorsal valve with cardinal tubercles and 
long high median septum. Rare in L. Camb.; com¬ 
mon in M. and U. Camb. of U. S. A. and Canada. 

Many species from Cambrian rocks of N. America 
have been referred to Acrotreta , but as the type 
species is a European Ordovician form it is doubtful 
whether the Cambrian species conform strictly to 
the type. Some Cambrian species referred to this 
genus here are known to belong to Protolreta or 
Homotreta while others may ultimately be assigned 
to new genera. It is possible that Acrotreta = Lono- 

treta. TTi , 

A. ophirensis Walcott. M. Camb.: Utah. 

A. idahoensis Walcott (108—34-39). U. Camb.: 
Idaho (St. Charles). 

A. microscopica (Shumard). U. Camb.: Okla., 
Tex. 

PROTOTRETA Bell 1938 
(*p. trapeza). Suggesting Acrotreta externally, apical 
portion of ventral valve with imperfect cone-in-cone 
structure; foramen posterior to apex; dorsal valve 
with high median septum expanded anteriorly into a 


plate having digitate extrusions. M. Camb. (Cor- 
dilleran area). 

♦1\ trapeza Bell (108 29 33). M. Camb. 
(Meagher): Mont., Wyo. 

P. atteiiuata (Meek). M. Camb.: Mont. 
(Meagher). 

HOMOTRETA Bell 1911 

(*// intnruptn). Small, outline subcircular or trans¬ 
versely subelliptieal; ventral valve conical in profile; 
cone-in-cone structure not so strongly developed as 
in Prototrcta ; dorsal valve like Protolreta but with 
thin, high, bladelike median septum lacking digitate 
expansions. Some species now referred to Acrotreta 
may prove to belong to Homotreta. M. C amb. (( or- 
dilleran area). 

*H. interrupta Bell (108—40-43). M. Camb.: 
Mont. 

CONOTRETA Walcott 1889 (105—13) 

(*r. rusti). Like Acrotreta externally and internally 
but ventral valve with pallial trunks many branched. 
M. and U. Ord. (eastern U. S. A. and Canada). 

*C. rusti Walcott ( 109 —1-3). Trenton: N. Y., Pa. 

LINN A RSSONE LLA Walcott 1902 

(*L. girtyi). Shells small, ventral valve convex, beak 
incurved, foramen apical; ventral interior with strong 
divergent pallial trunks; dorsal valve gently convex; 
interior with two large subcardinal muscle impres¬ 
sions. U. Camb. (S. Dak., Mo., Okla., Tex., Utah, 
Nov.). 

*L. girtyi Walcott (109—4-8). U. Camb.: S. Dak. 
(Deadwood). 

DISCINACEA. Circular, with conical dorsal 
valves; ventral valve with foramen located in a slit 
modified by a listrium. 

TREMATIS Sharpe 1847 

(*Orbicula terminalis Emmons). Subcircular in out¬ 
line; ventral valve unevenly convex, depressed 
posteriorly; apex median; pedicle fissure a deep cleft 
extending” from apex to posterior margin; dorsal 
valve convex with submarginal beak and swollen 
umbo; surface ornamented by pits arranged in rows 
or quincunx; pits penetrate outer layer only. M. and 
U. Ord. (eastern Canada, Appalachians and Missis¬ 
sippi valley). 

T. millipunctata Hall (109—9-12). Of medium 
size for the genus; transversely elliptical in outline; 
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pedicle notch deep; pits numerous, arrunged in con¬ 
centric rows. II. Ord.: Ohio, lnd., Ky. 

*T. terminalis (Emmons) (109 -hi l* r »). Differs 
from preceding in more circuhir outline and more 
convex ventral valve. Trenton: N. \ . 


SCH1ZOCRANIA Hall and Whitfield 1875 

(*Orbiculaf filoso Hall). Inoquivalved; suhcireular 
in outline with dorsal valve ornamented by radial 
costellae, ventral valve marked by concentric lines; 
ventral valve flat or concave, with subcentral apex; 
pedicle notch deep and wide, extending from apex to 
posterior margin and partly closed by a listrium; 
dorsal valve convex, umbonate. Ord.-L. Dev. (Ohio 

Valley, Mississippi Valley). 

*S.' filosa (Hall). (109-16-18). U. Ord. (Mays- 

ville, Richmond): Ohio Valley. 


SCHIZOBOLUS Ulrich 1886 
(''Lingula concentrica Vanuxem). Oval, depressed- 
convex; ventral valve notched just posterior to apex, 
the foramen extending to posterior margin; dorsal 
valve with truncated posterior margin, nearly mar¬ 
ginal apex and interior with a slender median septum. 
Dev. (top of Hamilton through Naples stage but 
most abundant in Geneseo shale and its equivalents). 
(N. Y., Appalachians, Ohio and Mississippi \ alleys, 

Ark. W. Tex.) 

*S. concentricus (Vanuxem) (109 19-21). Range 

and distribution same as genus. 

ORBICULOIDEA Orbigny 1847 

(*0. forbesi Davidson). Shell thin, usually shiny, 
subcircular with concentric apices and surface 
marked by concentric elevated lines and occasional 
fine radii; ventral valve depressed-convex or flate 
tened; pedicle groove posterior to apex and extending 
almost to margin; just behind the beak this groove 
penetrates a long tube obliquely to interior of valve, 
where it opens near margin; dorsal valve conical, 
genus of little stratigraphic value. Ord.-Perm. 

O. media Hall. Dev.: N. Y. (Geneseo) 

O. missouriensis (Shumard) (109 24)- 

L. Perm.: (widespread throughout Midcontinent). 


ROEMERELLA Hall and Clarke 1892 

(*Orbicula grandis Vanuxem). Large shells like 
Orbiculoidea but with the ventral valve concave. 

M. Dev. (Hamilton) (N. Y., Ind., Ky.). 

*R. grandis (Vanuxem) (109—25, 26). Hamilton: 

N. Y., Ind. 


LINDSTROEMKLLA Mall ami Clarke 1890 
(*/,. aspulium). Large, like Orbiculniilm in outline 
and profile but pedicle groove reaching margin and 
distal margins not united. M. l)cv.-l*cnn. 

*L. nspidium II and <• (109 27). Very large, 

separable from HoniwrcUu grandis by elongate 
pedicle groove and undulation of concentric ridges 
as they approach the groove. Hamilton: N. Y., Pn. 

DISC IN ISC A Dull 1871 

(*()rbinda lamcllosa Broderip). Ventral valve Hat- 
toned or concave, dorsal valve conical; apices sul>- 
central; concentrically lamellosc, occasionally with 
radiating lines; ventral valve with an impressed 
disk, elevated internally and surrounding the elon¬ 
gated foramen; interior with short median septum 
anterior to convex disk. Mesozoic?-Reccnt. 

D. lugubris (Conrad) (109—22, 23). Shell small 
to large, subcircular to subelliptical with dorsal apex 
elevated, obtusely pointed, and situated about one- 
fifth the length from posterior margin; surface 
strongly lamellosc with faint radiating lines on 
posterior slope. Mioc., Plioc.: N. J., Md., \a., S. C. 

CRANIACEA. Aberrant, calcareous; circular or 
elliptical in outline, generally with cemented ventral 
valve and more or less conical dorsal valve. 

PETROCRANIA Raymond 1911 

(*Craniella meduanensis Oehlert). Calcareous, endo- 
punctate, outline irregular and often determined by 
nature of host; ventral valve cemented, dorsal valve 
a conical cap; ventral valve with two small central 
muscle scars separated by a short subcentral septum 
and two large posterior scars; dorsal valve with two 
pairs of scars, the smaller pair central, the larger 
pair just below posterior margin; surface marked by 
concentric growth lines only; genus of little strati¬ 
graphic value. M. Ord.-Perm.? 

P. scabiosa (Hall) (109—31). U. Ord.? Ohio, Ind., 

Ky., Tenn., Wis. 

P. hamiltoniae (Hall) (109—28-30). Hamilton: 
Ont.; N. Y., Pa., Mich., Ohio, Ind., Ky. 

P. modesta (White and St. John). Widely dis¬ 
tributed and ranging throughout the Penn. 

PHILHEDRA Koken 1889 
(*p. baltica). Like Petrocrania in habit, profile, and 
outline but ornamented by elevated and marginally 
overlapping radial costellae; dorsal musculature the 
reverse of that of Petrocrania, the larger muscle scars 
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(All figure* are xl and original by Cooper unless otherwise indicated.] 

_ , . itioxim Pr 121 S apical and Ant views of Vv. 4-8. Llnnareaonella girtyl IUSGS. M 51]. D ext (x6); V ext and S 

1-3 - ?^ wTlnMx8v'lmp V in; (x8) ^15. Trem.Us app. 9-12. T. mlUlpancfU (x2). D. V. and S views IUSGS M 51]; V ext 
view (xft). Imp' ( J terminalis <x3). D int and Imp V int [USGS. M 51]; V ext showing ornamentation. 16-18. Schtao- 

ahowing o^mentation.^iv^ ^ Rafinetquina _ lmp D int (xl.5) and V ext (x2) [Pal N Y 8 (1». 19-21. Schlzobolua concentricus (x4>. 
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occupying the center of the vulve; genus of little 
stratigraphic value. M. Ord.-Perm.? 

P. laelia (Hall) (109—34). U. Ord. (Mavsville, 
Richmond): Ohio, Ind., Ky., Tenn. 

P. crenistriata (Hall) (109—32, 33). Hamilton: 
Ont.; N. Y., Pa., Mich., Ohio, 1ml., Kv. 

CRANIOPS Hall 1859 
(= puounoes Hall 1SOO) 

(*Orbiculaf squamiformis ). Small, oval to subcircular 
in outline, both valves depressed conical; ornamenta¬ 
tion consisting of concentric lines; both valves with 
central muscular areas; genus widespread but of 
little stratigraphic value. M. Ord. (Trenton )-L. 
Miss. 

C. areolata Hall (109—35, 36). Onondaga: Appa¬ 
lachians, Tenn. 

Other important species; C. trentonensis (Hall), 
Trenton; *C. squamiformis (Hall), Sil.; C. ovata 
Hall, Helderberg; C. hamiltoniae (Hall), Hamilton. 

CLASS ARTICULATA 

Order Palaeotremata. Primitive braehiopods with¬ 
out fully developed articulation or delthyria; cal¬ 
careous. L. Camb. (N. America). 


primitive articulate bracliiopod; ventral valve con¬ 
vex with large flattisli palintmpc; dcltliyrium cov¬ 
ered by a convex psrudodcltidiiiin (latt.encii on top; 
foramen large*, sulmpieal; ventral interior with in¬ 
cipient dental plates; dorsal valve* silicate*, gonlly 
cemvex in profile*; hraehiophores primitive; exterior 
multieostellate, with e>r without spines e»r costellae. 
L. and M. Camb. (N. America). 

*N. festinata (Billings) (110 5 7). Subepiaelrate*. 
hinge eepial to greatest she'll wieltli; vent ral valve* sub- 
conical with le»ng palintrope and convex predile*; 
dorsal valve sulcate; surface .spino-costcllate. L. 
Camb.: Labrador; Quc.; Vt., Pa., Va. 

N. spencei Walcott ami N. montanensis Bell (110 
—8-11) are M. Camb. species of the Coreliller.au 
area. 


B1LLINGSELLA Hall 1802 (105—0) 

(*Orthis pepinn). Biconvex, quadrate to longi¬ 
tudinally semielliptical in outline; costellate; dorsal 
valve sulcate; ventral valve with broad palintrope, 
delthyrium covered by convex pscudodeltidium; 
foramen confined to deltidium; teeth large; vaseula 
media prominent; dorsal valve with primitive 
brachial process, short median ridge, and chilidiurn. 
U. Camb. 


RUSTELLA Walcott 1905 
(*R. edsoni). Profile lenticular, outline subcircular; 
surface marked by concentric growth lines and 
ridges only; pedicle groove rudimentary. L. Camb. 
(N. America). 

*R. edsoni Walcott (110—4). L. Camb.: Vt., Pa. 

KUTORGINA Billings 1861 

(*Obolella ( Kutorgina) cingulata). Profile concavo- 
convex, outline subelliptical; ventral valve strongly 
convex with much incurved beak; dorsal valve with 
convex umbo and concave anterior; delthyrium wide, 
deltidium and palintrope incipient. L. Camb. (Lab¬ 
rador; Que.; Vt., Va., Nev.; B. C.). 

*K. cingulata (Billings) (110—1-3). L. Camb.: 

Eastern U. S. A. 

Impunctate Articulata. Shells impunctate. 

ORTHACEA. With or without deltidium and 
chilidiurn; brachiophores small and cardinal process 
simple. 

NISUSIA Walcott 1905 

('Orthisina festinata Billings). The earliest and most 


B. perfecta Ulrich and Cooper (110—12-17). 
Small, quadrate to subcircular in outline; cardinal 
extremities rounded; ventral fold and interarea 
broad and flat; adductor track long, slightly ele¬ 
vated; pallial marks strong; dorsal valve with right- 
angled cardinal extremities. U. Camb.: Mont. (Dry 
Creek), Ariz. (Abrigo). 

B. coloradoensis (Shumard). Larger and wider 
than B. perfecta and generally with acute cardinal 
extremities. U. Camb.: Tex. (Wilberns). 

OCNERORTHIS Bell 1941 
( *0. cooperi). Small, subquadrate in outline; plano- 
to concavo-convex; anterior commissure sulcate; 
multieostellate; delthyrium open; dental plates ab¬ 
sent; musculature and dorsal interior as in Billing; s- 
ella. U. Camb. (Wyo.). 

♦O. cooperi Bell (110-22-25). U. Camb.: Wyo. 
(Snowy Range). 

WIMANELLA Walcott 1908 
(♦IP. simplex). Biconvex, ventral valve deeper than 
dorsal, umbo swollen; delthyrium and notothyrium 
open; ventral adductor muscle scar confined between 
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(All figures are xl and original by Cooper unless otherwise indicated.] 

1-3. Kutorgina cingulata [USGS. M 51). S. V, and D views. 4. Rustella edsoni [USGS. M 51). V ext of holotype. 5-7. Nisusia festinata. 
V ext; Imp D int (x2); Imp V int. 8-11. Nisusia montanensis (x2). Post, V, and D views of a complete specimen. D view of holotype 
1JP 15). 12-17. Billlngaella perfecta (14: GSA, SP 13). V ext and int; view showing deltidium (x4); V int (x3); D ext (x2); D int (x4). 
18-21. Wlmanella rossensls (JP 15). Imp V int (x2); Imp V int and apical view of same (x3); Imp D int (x2). 22-25. Ocnerorthis cooper! 
(x3) [JP 15). V ext and int; D ext and int. 26-28. Wlmanella simplex [JP 15). Vv and Dv (x3) ; Imp D int (x2). 29-33. Eoorthia remnicha. 
Imp V and D into; D ext; V and D inta. 34-37. Apheoorthls lineocosta (x2) [GSA, SP 13). V ext and int; D ext and int. 38. Dlraphora 
belllcosta [JP 15). Three Vv (xl.5). 39—42. N a north is hamburgensis [GSA, SP 13). V ext and int; D ext and int (Ints are x4; exte, x3). 
43—46. Archaeorthifl elongata [GSA, SP 13). V ext and int; D ext and int (Exte are x3; ints, x4). 47-50. Orth am bon I tee eucharis (x2) 
[GSA, SP 13). D int and ext; V ext and int. 
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anterior ends of diductor tracks; braehiophores 
billingselloid; exterior smooth or with faint radiation 

lines. M. Camb. (widespread). 

W. appalachia (Walcott). M. Camb.: Appa¬ 
lachians. v _ . 

*W. simplex Walcott (110—26-28). M. Camb.: 

Mont. (Gordon). 

W. rossensis Rosser (110--18-21). M. Camb.: 

B. C. (Ross Lake). 

DIRAPHORA Bell 1941 

(*Eoorthis bcllicosta Walcott). Like Wimanella with 
open delthyrium and notothyrium but with exterior 
costellate. M. Camb. (Cordilleran area). 

*D. bellicosta (Walcott) (110—38). M. Camb.: 

B. C. (Burgess). 

EOORTHIS Walcott 1908 
(*Orlhi8 remnicha Winchell). Semiconical ventral 
valve with long palintrope, open delthyrium; dorsa 
valve gently convex, less deep than ventral; dental 
plates well developed; brachial apparatus like that 
of Billing sella ; incipient cardinal process; surface 
costate, costae and interspaces covered by hne 
radial costellae. U. Camb. (Wis., Minn., Okla., Tex., 

*E. remnicha (Winchell) ( 110 —29-33).U. Camb.: 
Wis., Minn., Okla., Tex., Mont., Wyo. 

APHEOORTHIS 
Ulrich and Cooper 1936 (106—5) 

(*Eoorthis lineocosta Walcott). Profile and outline 
like Eoorthis but surface fascicostellate; ventral valve 
with open delthyrium and pseudospondyhum dorsal 
valve internally like Eoorthis. U. Camb., L. Ord 
(Appalachians, Arbuckles, Great Basin, Canadian 

“^Une^sU (Walcott) (110-34-37) .Slightly 
less than 25-mm in width, with obtuse cardinal ex¬ 
tremities, ventral fold and dorsal sulcus; surface 
marked by concentric growth varices and crudely 
bundled costellae. U. Camb.: Colo. (Mamtou). 
Similar species mark base of Ordovician in western 
USA and eastern and western Canada. 

A emmonsi Ulrich and Cooper. V. Camb.: Colo. 

(S A W mtlim (Hall and Whitfield). L. Ord.: Nev. 
(Goodwin). 


NANORTHIS Ulrich and Cooper 1936 
(*Orthis hamburgensis Walcott). Subcircular, bi- 
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convex, exterior eostellate suggesting Remrella hut 
shell impunetate; fold on ventral valve, dorsal sul- 
eate; dental plates well developed; braehiophores 
simple rods supported by callus; incipient cardinal 
process. L. Ord. (Newf.; Que.; N. Y., Md., western 
U. S. A.; Canadian Rockies). 

*N. hamburgensis (Walcott) (11C —39-42). L. 

Ord.: Colo., Utah, Nev. 

N. putilla Walcott. L. Ord.: Alta., B. C. 

ARCHAEORTH18 Schuehert and Cooper 1931 

(*Orlhi* electra Billings). Suggesting Nanorthis in 
outline, profile and ornamentation but generally 
with thicker shells; ventral interior with elongate 
callosity in front of muscle field; dorsal interior with¬ 
out cardinal process. L. Ord. (Newf.; Que.; Vt., 
western U. S. A.). 

A. elongata Ulrich and Cooper (110 —43-46). Shell 
small, length and width about equal,.sides parallel, 
cardinal extremities auriculatc; beak incurved; sur¬ 
face marked by costellae. L. Ord.: Nev. (M. and U. 

Pogonip). _ . . 

A. glomerata Ulrich and Cooper. Larger than A. 

elongata with pronounced ventral fold and dorsal 
sulcus; costellae fasciculate. L. Ord.: Que. 

A. costellata Ulrich and Cooper. L. Ord.: Nev. 

(U. Pogonip). 

ORTHAMBONITES Pander 1830 

(*0. transversa). Biconvex, the ventral valve usually 
deeper than the dorsal, costate, subquadrate to 
subrectangular; interarea curved; delthyrium open; 
ventral interior with short, thick dental plates, sub- 
cordate muscular area, and vascula media sub¬ 
parallel in the median region; dorsal interior with 
short rodlike braehiophores, thickened notothyrial 
platform and simple cardinal process. L. and M. Ord. 
(Canadian-Chambersburg) (widespread). 

O. eucharis Ulrich and Cooper (110 —17-50). 

L. Ord.: Nev. (Pogonip). 

O. michaelis Clark. L. Ord.: Utah, Nev. 

HESPERORTHIS Schuehert and Cooper 1931 

(105—5; 106—3) 

(*0rthis tricenaria Conrad). Ventral valve convex 
with long palintrope; dorsal valve flat to concave; 
delthyrium partly closed by a short flat pseudodel- 
tidium; braehiophores long, straight, triangular in 
section; cardinal process a simple ridge expanded 
anteroventrally. M. Ord. (Chazyan) to M. Sil. 


(All figures are xl and original by Cooper unless otherwise indicated.] 

He^ortbl. 4 - 1, c! 

(«4). 2 I-Z 4 . Valcoure. Irophomenolde.. D jS 5 v2tamo uentonenaia. Post view; D int and ext; S view. 36-41. C.mpylorthl. 

eo1.ll. -ffordl. V. 8. and D v.ews, V and D nU. 32-36. D . atBVolde8 . Apical. V. and D views. 45. 46. D. tr.na- 

defle<U 8 a 8 ndTv1;w V ; ££'VZ J^ew-Vs, Retrorlrolra earleyl. S and V views; V int. 52-68. P.-ealonry. s PP . 

IHsP^V-dD exts. 54—58. P. -ubgaadraU. S. V. and D views; V and D ,nts. 



r*R2 






















DINORTHIS 



(Niagaran) (Ottawa Valley; Appalachians, Midwest, 
Great Basin). 

•H. tricenaria (Conrad) (111 —1-5). M. Ord. 
(Black River, Trenton): Widespread throughout 
eastern N. America. 

DOLERORTHIS Schuchort and Cooper 1931 
(*Orth\s interplicata Foersto). Like Hcsperorthis in¬ 
ternally but with convexity of valves reversed. 

L. and M. Sil. 

D. flabellites (Foerste) (111— (5-8). Semioval with 
wide hinge; strongly costate. Niagaran (Rochester): 
Ont.; N. Y., Appalachians, Ohio, Ind., Ky., Wis. 

*D. interplicata (Foerste). Niagaran: Ind. (Os¬ 
good). 

GLYPTORTHIS Foerste 1914 

{*Orthis insculpta Hall). Internally like Hcsperorthis, 
but with biconvex valves having strongly lamellose 
and costellate surface. M. Ord. (Chazy) to L. Sil. 
(Brassfield). 

G. bellarugosa (Conrad) (111 —14, 15). Small 
(about 10 mm long), subquadrate, valves subequal 
in convexity; dorsal valve sulcate. Black River, L. 
Trenton: Ottawa Valley; Mississippi Valley. 

*G. insculpta (Hall) (111-9-13). Larger and 
with more convex dorsal valve and less prominent 
lamellae than the preceding. U. Ord. (Richmond): 
Ohio and Mississippi Valleys. 


VELLAMO Opik 1930 (106—14) 

{*0rthis vemeuili Eichwald). Ventral valve sub- 
pyramidal in profile with long interarea; dorsal valve 
flat; pseudodeltidium convex with large foramen; 
chilidium large and complete; ventral interior with 
spondylium simplex; dorsal valve having strong 
median ridge, short rodlike brachiophores sup¬ 
ported by callus deposit and thick notothyrial plat- 
form with a simple ridge for cardinal process; chilid- 
ium and cardinal process often fused. Ord. (Tren- 
ton-Richmond) (Ont.; Ky., Minn Mo.) 

V. trentonensis Raymond (HI— 

Trenton: Ottawa Valley; Minn. 


HESPERONOMIA Ulrich and Cooper 1936 
(*H. vlanidor salts). Shells wide, ventral valve gently 
convex, shallow, delthyrium open; dorsal valve flat 
or concave with simple cardinal process and chihdial 
plates. L. Ord. (U. Canadian) (S. Appalachians 
Ozark Mts. of Ark., W. Texas, Great Basin, and 
Canadian Rockies). 


*11. planidoraalis U and C (111 16 20). L. Ord.: 

Alta (Sarlmch). 

H. antelopensis U and ('. L. Ord.: Nov. (U. l‘og- 
onip). 

H. crassa U and C. L. Ord.: Alta. (Siirbuoh). 

VALCOUREA Raymond 1911 
( *J*lacsiotmjs strophomenoules ). Convcxi-concave in 
outline, ventral valve with prominent fold in pos¬ 
terior half; delthyrium generally covered with a 
pseudodeltidium; ventral muscle field quadrate; 
dorsal valve sulcate. M. Ord. (Chazynn to L. Tren¬ 
ton). 

*V. strophomenoides (Raymond) (111 —21-24). 
Suggesting a small Strophomena but with a narrow 
median fold on the ventral valve and corresponding 
deep sulcus on dorsal. Chazyan: N. Y. (Crowd 
Point). Smaller related species in U. Pogonip of Ncv. 

V. ventrocarinata Butts (Ill —25, 26). Larger 
than preceding and with a stronger fold. M. Ord.: 
Lenoir of S. Appalachians, Va. to Ala. 

MULTICOST ELLA Schuchert and Cooper 1931 

(*Orthis? saffordi Hall and Clarke). Subquadrate in 
outline with a wide hinge and finely costellate orna¬ 
mentation; valves biconvex; delthyrium open; in¬ 
terior like Dinorthis. M. Ord. (Chazyan and Black 
River) (Que.; Lake Champlain area; Appalachian 
Valley, Okla., Nev.). 

*M. saffordi (H and C). (111—27 31). Chazyan: 
Appalachians. 

M. platys (Billings). Chazyan: Lake Champlain 
area of N. Y. 


CAM PYLORTHIS 
Ulrich and Cooper 1942 (106—17) 

(*Strophomena deflecta Conrad). Resembling Multi- 
costella but with ventral valve concave in front 
half and delthyrium often covered with a pseudo¬ 
deltidium. M. Ord. (Appalachians, Mississippi 
\T). 

*C. deflecta (Conrad) (111—36-41). M. Ord. 
(Black River, Trenton): Mississippi Valley 
C. magna (Schuchert and Cooper). M. Ord.: 
Okla. (Bromide). 

DINORTHIS Hall and Clarke 1892 

(*Orthis pectinella Conrad). Generally large, strongly 
costate, convexi-concave; ventral muscular field 


PLATE 112 


[All figures ere xl end after Ulrich and Cooper [GSA. SP 13] unlaw otherwise indicated.] 

. a Anailnella kankakenala [original]. V. D. and S views. 4-8. Anomalorthls utahenrta. D and V exte (x2); S view; Post view of D int 
Ll4 Trltoeehla typka. V ext and int; V apex; Post of Vv (x3); D ext and int. 15-18. Pomatotrema morale (x2>. V ext and 
’fb ‘1; ££Pol^echl. apical la. Apical view of Vv (x4); V and D exte (x3). 22-30. Flnkelnburgl. epp.22-27. F-beHatula. 

“ d TL vM ST- .'d i». W. tap D i». («2). M, F. (.2). V Imp D .„d V .I-M. 

1 « tvnfeum (x2) D and V inta; D ext. 34-39. Deamorthla neradenai*. V ext and int (x2); D int and ext (x2); D int (x3), detail 

nf ornamentation (x4). 40. Plectorlhla plkateUa (original]. D ext. 41-43. Plectorthla flaalcoata (Peabody Mub N H. M 4). V and T>exts,V 
ilt uZr Mlm.ll. melonlca [Peabody Mus N H. M 4], V int; V. D, and S views. 48-51. Doleroldee glbbosus [Peabody Mu. N H M 
4] V D, and Poet viewa; V int (xl.5). 52, 53. Hebertella frankfortanaia (original). D ext; S view. 54-58. Mcewanella raymondl [original], 

V and D exta; D ext (x2); V int; D int (x2). 
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PHYLUM BRACHIOPODA 


quadrate; dorsal cardinal process stout. M. and U. 

Ord. 

D. atavoides Willard (111—42—44). Large with 
strong shells; ventral valve convex posteriorly but 
gently concave anteriorly; dorsal valve strongly 
convex, sulcus obscure; costae direct without bi¬ 
furcation or intercalation. M. Ord.: S. Appalachians. 

D. transversa Willard (111—45, 46). Wider than 
long; dorsal sulcus wide and moderately deep; 
ventral fold low, formed by several costae stronger 
than the surrounding ones; costellae bifurcating or 
intercalated. M. Ord.: S. Appalachians (Ottosee). 

*D. pectinella (Conrad) (111—47, 48). Large, 
with strong costae generally without intercalations; 
differs from D. atavoides in lesser thickness and from 
D. transversa in uniform nature of ribbing. Trenton: 
N. Y., Appalachians, Ky., Mississippi Valley. 

RETRORSIROSTRA Schuchert and Cooper 1931 
(*Orthis carleyi Hall). Like Dinorthis ( Plaesiomys) 
but with ventral palintrope steeply inclined in an 
anteroventral direction. U. Ord. (Ohio Valley, 
Tenn.). 

*R. carleyi (Hall) (111—49-51). Richmond: Ohio, 
Ind., Ky., Tenn. 

PLAESIOMYS Hall and Clarke 1892 (106—8) 

(*Orthis subquadrata Hall). Internally and externally 
like Dinorthis but with a multicostellate ornamenta¬ 
tion. M. and U. Ord. (eastern N. America). 

P. meedsi (Winchell and Schuchert) (111—52, 
53). Generally small shells with unequally biconvex 
valves, the dorsal valve with the greater convexity; 
costellae increase by frequent intercalations. M. 
Ord. (Trenton): Mississippi Valley. 

*P. subquadrata (Hall) (111—54-58)*. Resembling 
D. (P.) meedsi but larger. Richmond: Ohio and 
Mississippi Valleys; Lake Winnipeg to Tex. and 
N. Mex. Related species in Maquoketa of Canada; 
Minn., Ia. 

P. iphigenia (Billings). M. Ord. (Trenton): Ot¬ 
tawa Valley. 

P. ulrichi (Foerste). M. Ord. (Trenton): Ky. 

AUSTINELLA Foerste 1909 
(*Orthis kankakensis McChesney). Exterior with 
undivided costae but interior like Dinorthis ; both 
valves strongly convex. U. Ord. (Baffin Land; Ohio 
and Mississippi Valleys). 

*A. kankakensis (McChesney) (112—1-3). U. 
Ord.: Ill. (Maquoketa). 

A. whitfieldi (Winchell). U. Ord.: Wis., Ill., 
Minn., Ia. 

ANOMALORTHIS Ulrich and Cooper 1936 

(*A. utahensis). Ventral valve subconical with long 
palintrope and small pseudodeltidium; dorsal valve 
gently convex, ventral interior with sessile spon- 
dylium; dorsal valve with simple brachial processes 
and a septumlike cardinal process. L. Ord. (Okla., 
Nev.). 


*A. utahensis U and C (112—4-8). L. Ord.: Utah 

(Swan Peak?). 

A. nevadensis U and C. L. Ord. (U. Pogonip)* 
Nev., Cal. 

A. oklahomensis U and C. L. Ord.: Okla. (Oil 

Creek). 

TRITOECHIA Ulrich and Cooper 1936 (105—10) 

{*Deltatreta typica Ulrich). Ventral valve subconical; 
dorsal valve moderately convex; costellae closely 
crowded, often swollen and hollow; ventral valve 
with apically perforated pseudodeltidium; dorsal 
valve with short stout brachiophores supported by 
small obscure plates that meet floor of valve on 
each side of cardinal process; median ridge promi¬ 
nent. L. Ord. (U. Canadian). (Greenland; Newf.; 
eastern Canada; Appalachians, Okla., W. Tex., 
Great Basin, Canadian Rockies). 

*T. typica (Ulrich) (112—9-14). L. Ord.: Okla. 
(Alden). 

POMATOTREMA Ulrich and Cooper 1932 

(*P. muralis). Like Tritoechia but with flat dorsal 
valve and more distant unequal costellae. L. Ord. 
(U. Canadian) (Greenland; Newf.; Que.; Okla.). 

*P. murale U and C (112-15-18). L. Ord.: Okla. 
(W. Spring Creek). 

POLYTOECHIA Hall and Clarke 1892 
(*Hemipronites apicalis Whitfield). Biconvex, the 
ventral valve the deeper and usually hemipyramidal; 
ornamentation and dorsal interior as in Tritoechia 
but ventral valve with spondylium supported by two 
lateral septa besides the median septum. L. Ord. 
(U. Canadian) (N. Y., Ala., Ark., Arbuckles of 
Okla.). 

*P. apicalis (Whitfield) (112-19-21). L. Ord. 
(Cassin): Vt., N. Y. 

P. alabamensis Ulrich and Cooper. L. Ord.: Ala. 
(Odenville), Ark. (Black Rock.) 

FINKELNBURGIA Walcott 1905 

( *F. finkelnburgi). Biconvex, hinge generally nar¬ 
rower than greatest width; delthyrium open; ventral 
interior with spondylium; dorsal interior with short 
brachiophores supported by convergent plates that 
unite on each side of a simple cardinal process; 
dorsal adductors often elevated on four lobes of 
callus; small, unequally costellate forms in U. Camb. 
and L. Ord. (L. Canadian) of eastern and mid- 
western U. S. A. and Canada; subequally costellate 
types characterize middle and upper parts of L. Ord. 
(M. and U. Canadian) (Que.; Appalachians, Okla., 
Rocky Mts.). 

F. bellatula Ulrich and Cooper (112—22-27). Shell 
small, slightly wider than long, length equal to 
about 0.87 times the width; costellae unequal, groups 
of three to six smaller ones separated by a coarser 
one. L. Ord.: N. J. (Kittatinny), Va. (Nittany), Mo. 
(Gasconade). A similar species is found in Chepul- 
tepec, Tribes Hill, and Stonehenge limestones. 



PLATYSTROPHIA 


F. armanda (Billings) (112—28-30). Large for the 
genus; characterized by right angular to acute 
cardinal extremities and strong eostellae. L. Ord. 
(M. Canadian) : Quo. 


DIPARELASMA Ulrich and Cooper 1930 
(*D. typxcum). Small, subcircular in outline, bicon¬ 
vex, costellato; ventral interior with strong dental 
plates and muscular Held often elevated on a pseudo- 
spondylium; dorsal valve with convergent braehio- 
phore plates uniting with the median ridge. L. Ord. 
(U. Canadian) (Newf.; Quo.; N. Y., Appalachians, 
Okla., W. Tex., Great Basin, and Canadian Rockies). 

*D. typicum U and C (112—31, 32). L. Ord.: Ala. 
(Odcnville), Okla. (W. Spring Creek), Tex. (El 
Paso). 


DESMORTHIS Ulrich and Cooper 1930 
(*D. nevadensis). Small, resembling Plectorthis ex- 
ternally but ventral valve with short pseudodel- 
tidium and dorsal interior having a simple cardinal 
process; brachiophore supporting plates erect. Ord. 

(Okla., Nev., eastern Cal.). 

*D. nevadensis U and C (112—34-39). L. and M. 

Ord.: Okla. (Joins), Nev. (U. Pogonip). 


PLECTORTHIS Hall and Clarke 1892 

(*0rthis plicatella Hall). Biconvex, costate; narrow 
hinged with strong dental plates in ventral valve; 
dorsal valve with brachiophores supported by con¬ 
vergent plates uniting with floor on each side of 
cardinal process. Ord. (Chazyan to Maysville). 

*P. plicatella (Hall) (112-40). Characterized by 
strong unbifurcated costae. Trenton: N. Y., Ottawa 

Valiev 

P. fissicosta Hall (112-41-43). Distinguished 
from preceding by its bifurcated costae along front 
margin. Maysville (Fairview): Ohio Valley. 

MIMELLA Cooper 1930 
(*Pionodema globosa Willard). Biconvex cos tell ate; 
dorsal interior like HeberLeila but ventral valve with 
trilobed muscular field. M. Ord. (Chazyan to Tren¬ 
ton) (N. Y., Appalachians, Okla.). 

M. melonica Willard (112-44-47). Transversely 
elliptical to subcircular in outline, large, fold and 
sulcus poorly defined. M. Ord. (Ottosee): S. Appa¬ 
lachians, Va. and Tenn. , . 

M. vulgaris Raymond. Chazyan: Champlain 

Valley. 

DOLEROIDES Cooper 1930 

('Orthis gibbosa Billings). Like Mimella externally 
but with ventral muscular field like Hebertella. M. 

Ord. (Black River, L. Trenton). 

*D. gibbosus (Billings) (112-48-51). M. Ord.: 
Eastern N. America. 

D. ottawanus Wilson. M. Ord.: Ottawa Valley, 
N. Y. 

HEBERTELLA Hall and Clarke 1892 
{'Orthti sinuata Hall). Shells generally large; ventral 
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valve faintly convex to concave; dorsal valve deep 
and convex; ventral muscular area cordate in out¬ 
line; adductor impressions elevated; dorsal interior 
as in Mimella and Dolrroitles and cardinal process 
with ercnulated myophore. Ord. (Trenton to Rich¬ 
mond). 

11. frankfortensis Foerste (112 52, 53). Smaller 
than usual in the genus and with straight, course 
undivided costae. Trenton: Ky., Tenn. 

H. sinuata (Hall) (113-14-20). Large, costel- 
late; dorsal valve much deeper than the ventral, 
with a strong fold. Maysville and Richmond: St. 
Lawrence Valley; Appalachians, Ohio \ alley. 

PLATYSTliOlTIIA King 1850 

(*Tercbratulites biforatus Schlotheim). Generally 
large and having the external form of a Spirifer with 
a deep ventral sulcus and strong dorsal fold; both 
valves with prominent interareas; ventral valve with 
dental plates in young stages, the plates becoming 
obsolete with age; dorsal valve as in Hebertella but 
cardinal process generally without ercnulated myo¬ 
phore and cardinalia much thickened by callus. 
M. Ord.-M. Sil. 

Platystrophia with 2 primary costae in sulcus. 

P. trentonensis McEwan (113 28, 29). Small, 
subrect angular in outline; cardinal extremities 
alate; 3 costae in sulcus, 4 on a low rounded fold, 
12 to 15 on the flanks. Trenton: St. Josephs Island; 
Ky., Tenn., Minn., Ia. 

P. reversata (Foerste) (113—26, 27). Large, re¬ 
sembling Spirifer ; hinge narrow; fold high and with 
5 to 7 costae; lateral costae 10 to 15 in number. 
L. Sil.: Ohio (Brassfield). 

Platystrophia with 3 unmodified primary costae in 
sulcus and 4 on fold. 

P. acutilirata (Conrad) (113—21-24). Attaining a 
width of 32 mm; hinge wide, cardinal extremities 
acute; fold low and rounded; flanks marked by 13 
costae. Richmond: Ohio, Ind., Tenn., \\ is., Ill. 

P. crassa James (113-32-35). Small, slightly less 
than 19 mm in width, rectangular in outline; hinge 
width about equal to shell width; cardinal extrem¬ 
ities a right angle; fold high, narrowly rounded; 
flanks with five or six costae. U. Ord. (Maysville): 
Ohio, Ind., Ky. 

P. laticosta (Meek) (113—25, 30, 31). Large, 
about 32 mm along hinge; cardinal extremities 
alate; fold high, narrow; flanks marked by seven 
costae. U. Ord. (Maysville): Ohio, Ind., Ky., Tenn. 

P. cypha James (113—36, 37). Like P. laticosta 
but with 9 or 10 costae on flanks. U. Ord. (Arnheim): 
Ohio, Ind., Ky. 

P. ponderosa Foerste (113—41-44). Large, attain¬ 
ing a width of nearly 50 mm; hinge equal to or less 
than greatest width; fold low, broadly rounded; 
7 to 9 costae on flanks. U. Ord. (Maysville-Rich- 
mond): S. Appalachians, Ohio, Ind., Ky., Tenn. 




















OLAKKKLLA 


MCEWANKLLA Focrsto 1920 

(*HcbertcUa Hncolata Savage). Internally ami ex¬ 
ternally like Platystrophia but with costae and inter¬ 
spaces covered with line radiating lines. Ord. (Tren¬ 
ton? and Richmond) (Mo., Ark.). 

M. raymondi Focrsto (112—54-58). U. Ord.: Mo. 
*M. lineolata (Savage). U. Ord.: Mo. 

ORTHOSTROPHIA Hall 1883 
([*Orthis strophomenoidcs). Subquadrate in outline, 
biconvex, costellate; ventral fold, dorsal sulcus; ven¬ 
tral musculature with wide and large adductor 
track, small diduetor scars; pallial marks strong, 
like Mimella. M. Sil.-L. Dev. (eastern Canada; 
N. Y.. Tenn., Okla.). 

♦O. strophomenoides (Hall) (113—38-40). L. 
Dev. (New Scotland and equivalents): N. Y., Tenn., 
Okla. 

O.sp. (113—13). 

SKENIDIOIDES Schuehert and Cooper 1931 
( *S. billingsi). Minute but suggesting Hcsperorthis ; 
pyramidal ventral valve, dorsal valve plane or con¬ 
cave; ventral interior with spondylium; dorsal in¬ 
terior with long brachiophores supported by concave 
plates uniting with the high median septum. M. Ord. 
—Sil. (Ont.; Appalachians, W. Tenn., Mississippi 
Valley). 

*S. billingsi S and C (113-1-6). Trenton: Ottawa 
Valley. 

SKENIDIUM Hall 1860 
(*Orthis insignis). Minute, externally and ventrally 
like Skenidioides but dorsal valve with outer plates 
attached to brachiophore bases to form a hinge plate. 
L. Dev. (N. Y., Appalachians, W. Tenn., Mo., Okla.) 

*S. insigne (Hall) (113-7-12). L. Dev.: N. Y., 
Tenn., Mo., Okla. 

SYNTROPHIACEA. Biconvex, generally smooth 
shells usually with prominent ventral sulcus and 
dorsal fold; delthyrium never covered; ventral valve 
usually with spondylium; vascula media divergent; 
dorsal muscles not inclosed by dorsal lamellae. 

PLECTOTROPHIA Ulrich and Cooper 1936 
(*P. bridgei). Transversely rectangular in outline, 
biconvex; ventral sulcus deep, with long tongue; 
dorsal fold subangular; ventral valve with spon¬ 
dylium; dorsal valve with two convergent plates that 
unite close together on the floor of the valve pro¬ 
ducing a V-shaped structure; flanks obscurely cos¬ 
tellate. U. Camb. (Wis., Tex.; B. C.). 
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*P. bridgei V and C (114 1 6). II. Camb.: Tex. 

(Wilberns). 

PA I ,AE( 1STROPI11A Ulrich and Cooper 1936 
(*Syntrophia or thin Walcott). Like Plectotrophia in¬ 
ternally but with subtrinngulnr outline and smooth 
surface. II. Camb. (Quo.; Wis., S. Dak., Tex.; B. C\). 

P. elax (Clark) (114-7-12). U. Camb.: Quo. 
(Levis in erratics); Vt. 

P. perilla Walcott. U. Camb.: Alta. (Mods); Nev. 
(Goodwin). 

HUENELLA Walcott 1908 

(*Syntrophia texana). Like Plectotrophia internally 
but with rounded fold and flanks; fold marked by a 
few strong costae. U. Camb. (Wis., Mont., Wyo., 
Tex.). 

*H. texana (Walcott) (114—15). U. Camb.: Tex. 
(Wilberns). 

TETRALOBULA Ulrich and Cooper 1936 

(*T. delicatula). Small, transversely subelliptical to 
subcircular; dorsal fold strong; ventral valve with 
vascula media; dorsal interior with stout convergent 
supporting plates and quadrilobate, elevated mus¬ 
cular platform. L. Ord. (L. Canadian) (Tribes Hill 
of N. Y.; Chepultepec of Appalachians; and Gas¬ 
conade zone of Ellenburger in central hill country 
of Tex.). 

*T. delicatula U and C (114-16-19). L. Ord.: 
Appalachians (Chepultepec). 

SYNTROPHINA Ulrich 1928 

(*Syntrophia campbelli Walcott). Subcircular to sub¬ 
elliptical in outline, ventral sulcus and dorsal fold; 
surface smooth; ventral interior with spondylium; 
dorsal interior with two divergent supporting plates 
and a transverse muscle attachment at the apex. 
L. Ord. (L. and M. Canadian) (widespread through¬ 
out N. America). 

*S. campbelli (Walcott) (114-20-23). L. Ord.: 
Appalachians (Chepultepec), Mo. (Gasconade), 
Tex. (Ellenburger). 

S. convexa (Kindle). L. Ord.: Alta. (Mons). 

CLARKELLA Walcott 1908 
(*Polytoechia? montanensis). Exterior and ventral 
interior like Syntrophina but dorsal interior with 
four septa; range same as Syntrophina. 

*C. montanensis (Walcott) (114—13, 14). L.Ord.: 
Mont. 

C. mcgerriglei Ulrich and Cooper. L. Ord.: Que. 
(Hastings Creek). 


PLATE 113 

(All figures are xl and original by Cooper unless otherwise indicated.] 

1 - 1 . Skenidioides billingsi (x2) [Peabody Mus N H, M 4). V, Post, S,and D views of a complete specimen; two D ints. 7-12. Skenldium 
insigne (x3) (Peabody Mus N H, M 4]. Ant and D views; two Post views; V and D ints. 13. Orthoetrophia sp. Imp V int showing pallial 
markings 14-20. Hebertella sinuata. V, D, Ant, Post, and S views; D int [Peabody Mus N H, M 4]; V int. 21-37. Platystrophia spp. 
21-24. P. acutillrata. D, Post. Ant, and V views. 25, 30, 31. P. I at I costa. V, D. and Post views. 26, 27. P. reversaU. V and D views. 
28, 29. P. trentonensls. D and Ant views. 32-35. P. craaaa. V, D, Post, and S views. 36, 37. P. cypha. V and Ant views. 38-40. Ortho- 
atrophia atrophomenoidea. V. S. and D views. 41-44. Platyatrophla ponderoaa. V, D. Post, and Ant views. 
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C. nona (Walcott). L. Ord. (Mona): Alta., B. C. 

DIAPHELASMA Ulrich and Cooper 103(1 
( *D . pennsi/fwimciim). Exterior and ventral interior 
liko Syntrophina but dorsal valve with two widely 
divergent and very short braehiophorc supporting 
plates. L. Ord. (M. Canadian) (Newf.; Que.; Appa¬ 
lachians; Arbuckles; Tex., Rocky Mts.). 

*D. pennsylvanicum U and C (114-24-28). L. 
Ord.: Pa. (Longview), Vn., Tcnn. 

D. quebecense U and C. L. Ord.: Quo. (Hastings 

Creek). 

SYNTROPHOPSIS Ulrich and Cooper 1930 
(*S. magna). Shells generally large, transversely 
elliptical, biconvex, smooth; ventral valve with 
spondylium, dorsal valve with two nearly parallel 
supporting plates but no apical muscle callosity. 
L. Ord. (U. Canadian) (Newf.; Que.; Appalachians, 
Ozarks, Arbuckles, W. Tex.; Great Basin; Canadian 
Rockies). 

*S. magna U and C (114-32-35). L. Ord.: Ala. 
(Odenville), Ark. (Black Rock), Tex. (El Paso). 

S. obscura (Hall and Whitfield). L. Ord.: Nev. 
(Pogonip); Alta. (Sarbach). 

SYNTROPHIA Hall and Clarke 1892 

(*Triplesia lateralis Whitfield). Externally like Syn- 
trophopsis ; ventral interior with spondylium sup¬ 
ported by short median septum; dorsal interior with 
small cruralium. L. Ord. (Lake Champlain area of 

Vt. and N. Y., Ark.). , - . 

*S. lateralis (Whitfield) (114-29-31). L. Ord. 

(Cassin): Champlain Valley. 

CAMERELLA Billings 1859 
(= rhynchocamara Schuchert and Cooper 1931) 
(*C. volborthi). Shells generally subtriangular to sub- 
circular in outline, biconvex, generally anteriorly 
costate; interarea rudimentary, delthyrium open, 
ventral valve with spondylium duplex; dorsal valve 
with small cruralium. L. and M. Ord. (U. Canadian 
to Trenton) (Newf.; Que.; N. Y., Appalachians, 
Central Basin of Tenn., Mississippi Valley, Okla., 
Great Basin). 

C. varians Billings. Chazy: Mingan Isis., Que.; 

Champlain Valley, Tenn. 

*C. volborthi Billings (114-36-38). L. Trenton: 

Ottawa Valley. 

C. plicate (Schuchert and Cooper) (114—39-^3). 
M. Ord.: Tenn. (Ridley). 


PARASTROP1IINA Schuchort and Lcvene 1929 

(* A try pa lumiplicata Hull). Circular to transversely 
slightly elliptical in outline, elliptical to subcircular 
in profile, hinge narrow, delthyrium open; surface 
costate in front half; ventral interior with spon- 
dylium duplex; dorsal interior with long cruralium 
and lateral winglike plates on each side. M. Ord. 
(Vt., N. Y., Appalachians; Ottawa Valley; U. Mis¬ 
sissippi Valley; Man.). 

*P. hemipiicata (Hall) (114—14-47). Trenton: 
Vt., N. Y., Appalachians, Ottawa Valley. 

ANASTROPIIIA Hall 1867 (106—6, 11) 

(*Pcntamerus verneuili). Globular in outline and pro¬ 
file, with valves completely costato; costae often 
bifurcating; ventral interior with spondylium duplex; 
dorsal interior with subparallel plates supporting 
curved brachial processes and with alate plates on 
each side as in Parastrophina. Sil., Dev. 

A. internascens Hall (114—53-55). Small, glob¬ 
ular, costate; ventral sulcus wide, containing five 
costae; fold low, rounded; costae with few inter¬ 
calations. M. Sil.: N. Y., Ind., W. Tenn., Wis., Okla. 

♦A. verneuili (Hall) (114-48-52). Shell resembling 
the preceding but larger. L. Dev. (New Scotland and 
equivalents): Greenland; N. Y., Appalachians, W. 
Tenn., Mo., Okla. 

PENTAMERACEA. Large biconvex shells with 
ventral spondylium duplex and dorsal muscle field 
confined within the cruralium or dorsal lamellae. 

BARRANDELLA Hall and Clarke 1893 

(*Atrypa linguifera Sowerby). Transversely ellip¬ 
tical in outline, strongly biconvex, smooth surface; 
ventral sulcus, dorsal fold; dorsal valve with brachial 
plates convergent to a median septum and including 
the adductors. M. Sil. (Anticosti; Que.; N. Y., Ohio, 
Ind., Ky., Tenn., Ark.). 

B. fornicata (Hall) (114—56-58). Ventral valve 
convex; surface broadly and obscurely plicate. 
M. Sil. (Clinton): N. Y., Appalachians, Ind., Wis. 

GY PI DU LA Hall 1867 

(*Pentamerus occidentalis ). Generally elongate oval 
to subcircular in outline; ventral beak arched over 
dorsal; strong ventral fold, dorsal sulcus; dorsal 
interior with discrete plates uniting with floor of 
valve. M. Sil. through Chemung. (N.B., Que.; N. Y., 
Appalachians, Midwest; Mackenzie Valley, Man.; 
Rocky Mts., Great Basin; Alaska). 


PLATE 114 


[All figure* are xl and after Ulrich and Cooper [GSA, SP 13] unless otherwise indicated.] 

1-6 Plectotrophia bridgel. Ext and Ant views of Vv (x2); fragment showing delicate ornamentation (x3) ; D int and ext (x2); V int (x2) 
7-12. Palaeoatrophia elax <x2). V ext and int; D ext and int; S view of Vv and Dv. 13. 14. Clarkella monlanensls. D and V exta (xl.5 . 
15 Huenella texana <x2). Part of slab showing D and V exta. 16-19. Tetralobula dellcatula. V and D exta (x3. x2>; D and V inta (x3). 
2ol23. Syntrophina campbelll. V and D exta <x2); Imp V and D inta (x3). 24-28. Dlaphelaama pennsylv.nlcum (xl.5). V txt and int; 
D int- D ext- D int. 29-31. Synlrophla lateralis (x2). Post, V, and D views. 32-35. Syntrophopsls magna. D andISI views, V and D inta 
fxl 6)'. 36—43^ Camera.,, spp. [original,. 36-38. C. volborthi. D. S. and Ant view. (x2). 39-43. C. P„c.ta (x2) V 

ribbed specimen- V and D views of a finely ribbed shell; V int. 44-47. Parastrophina hemipiicata [original]. D. V. and S views Int (x2). 
4^5. Anastropbla spp. 48-52. A. verneuili. D. V. and S views [original]; V and D inta [Peabody Mu. N H. M 4]. 53-55. A. Internals 
(original). D, V, and S views. 66-58. Barrandella fornicata [Pal N Y 8 (2)]. D. V. and S views. 
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G. cocymanenaia Schuchert (115 1 3). l.nrge, 

about 38 mm long; ventral valve convex with beak 
arching over dorsal; fold low, wide, sulcus shallow; 
valves costate, costae strongest on fold and sulcus. 
L. Dev. (Cooymans): N. Y., Appalachians. 

G. pseudogaleata (Hall) (115—0, 7). barge, sug¬ 
gesting G. coeymancnsis but noncostate. L. Dev. 
(Becraft): N. Y., Appalachians. 

G. loweryi Merriam (115—4, ft). Very large, 
smooth and with very convex valves. Dev.: Nev. 
(Nevada). 

G. comis (Owen) (115—10, 11). About 2ft mm 
long; ventral valve with strong,}’ arched beak; fold 
wide but low and short; costae developed at anterior 
only, three in sulcus, four on fold; three to four 
costae on anterior part of lateral slopes. M. Dev.: 
Ia. (Cedar Valley). 

G.? romingeri Hall and Clarke (115--8, 9). Atyp¬ 
ical ; large with strongly convex ventral valve having 
arching beak and faint fold; dorsal valve slightly 
convex with broad shallow sulcus; anterior com¬ 
missure straight to slightly sulcate; anterior and 
median portions costate. Hamilton, Traverse: Mich. 
(Genshaw). 

3IEBERELLA Oehlert 1887 
(^Pentamerus sieberi Buch). Like Gypidula exter¬ 
nally but with the dorsal plates converging to unite 
with a low median septum. Sil. to U. Dev. 

S. roemeri Hall and Clarke (115—12, 13). Sug¬ 
gesting a small Gypidula coeymanensis but more 
rounded and shorter. M. Sil.: W. Tenn. (Browns- 
port), Okla. (Henryhouse). 

PENTAMERELLA Hall 1867 
(*Atrypa arata Conrad). Multicostate, biconvex, 
ventral sulcus, dorsal fold; interior like Gypidula. 
Dev. (Ont.; N. Y., Appalachians, Midwest, Mich.; 
rare in Great Basin). 

*P. arata (Conrad) (115-19-22). Above 25 mm 
in length and width; ventral valve strongly convex, 
dorsal gently convex; sulcus very shallow, fold low, 
marked by the strongest costae; flanks multicostate. 
Dev. (Onondaga): Ont.; N. Y., Ohio, Ind. 

P. pavilionensis (Hall) (115—16-18). Resembling 
preceding but smaller, with fewer costae and more 
strongly developed fold. M. Dev. (Hamilton and 
Tully): Ont.; N. Y., Pa., Ohio, Ind., Ky. 

P. obsolescens (Hall) (115—14, 15). Small, less 
than 12 mm in width, smooth except for median por¬ 
tion of margin where a few rounded costae appear; 
fold and sulcus not strongly developed. M. Dev.: 
?Mich. (Traverse), Ia. (Cedar Valley), ?Mo. 


OONCIHDIUM 11 isiiigcr 1799 

(*C. bilontlttn'.'i). Shells internally like Pmtamrrux 
but externally coxtnte and with ventral beak greatly 
elongated and arched over dorsal valve. M. and II. 
Sil. (N. B., Quo., Ont.; Appalaehians, Ohio and 
Mississippi Valleys, W. Tenn., ( Ireat Basin ; Alaska ). 

C. laqueatiini (Conrad) (116—6, 10 12). Longer 
than wale, beak fairly long and moderately incurved; 
costae strong, subangular. M. Sil.: Ind. (Hunting- 
ton). 

C. occidentale (Hall). Similar to (’. laqueatum but 
with longer beak and finer and more subdued orna¬ 
mentation. M. Sil. (Guelph): Out.; Wis. 

“C. knighti” type (116—5). Large, attaining a 
length and width of 10 cm; beak strongly incurved; 
costae strong. U. Sil.: S. E. Alaska; England. 

PENTAMERUS Sowcrby 1813 
(*P. oblongus Sowerby = P. laevis Sowcrby). Large, 
biconvex, smooth; ventral beak arching over dorsal 
umbo; anterior often trilobed; ventral valve with 
long spondylium duplex; dorsal valve with two long 
subparallel plates supporting long curved brachial 
processes. M. Sil. (Que.; Ont.; N. Y., Appalachians, 
Mississippi Valley; Alaska). 

*P. laevis Sowerby (116—2-4, 8, 9). Elongate 
lenticular in profile, pentagonal in outline. Range 
and distribution same as genus. 

P. cylindricus Hall and Whitfield (116—7). Ni- 
agaran: Ind., Ky. 

PENTAMEROIDES Schuchert and Cooper 1931 
(* Pentamerus subrectus Hall and Clarke). Externally 
like Pentamerus but dorsal interior has an elongate 
cruralium, M. Sil. (N. B., Que.; Mich., Wis., Ia.). 

*P. subrectus (H and C) (115—23, 24). Niagaran: 
Wis., Ia. 

RHIPIDIUM Schuchert and Cooper 1931 

(*Pentamerus knappi Hall and Whitfield). Outline, 
profile, and interior like Pentamerus but radially 
costate. M. Sil. (Ky., W. Tenn.) 

*R. knappi (H and W) (115—29, 30). Niagaran: 
Ky. (Louisville), W. Tenn. (Brownsport). 

BROOKSINA Kirk 1922 
(*B. alaskensis). Internally like Conchidium but with 
concave ventral valve; finely multicostate. M. and 
U. Sil. (W. Tenn.; S. E. Alaska). 

*B. alaskensis Kirk (115—31-33). U. Sil.: S. E. 
Alaska. 


PLATE 115 

(All figures are xl and original by Cooper unless otherwise indicated.] 

1-11. Gypidula spp. 1-3. G. coeymanensis. V, S, and Post views (Peabody Mus N H # M 4). 4, 5. G. lowryi. D and S views .6. 7. G. 
pseudogaleata. D and S views. 8, 9. G. romingeri. D ext and int. 10, 11. G. comla. S and D views. 12, 13. Sieberella roemeri. S and D 
views. 14-22. Pentamerella spp. 14, 15. P. obeoleaeene. D and Post views. 16-18. P. pavillonensls. V, S. and D views. 19-22. P. arrta 
(Pal NY8 (2)1. V ext and int; D ext and int. 23, 24. Pentameroldes subrectus. D and Post views of Int F. 25-27. Vlrglana decusaata 
(Pal N Y 8 (2)]. Post part of shell viewed doreally; V and D views. 28. Virgiana barrandei. D view. 29, 30. Rhipldlum knappi. S ant ) 
views. 31-33. Brookaina alaskensis. Longitudinal section through beaks showing septa; S and V views. 
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VI ItCS I AN A Twenhofol 1914 

(*Pentamcrus barrandei Hillings). Biconvex, elon¬ 
gate ami with ventral fold; ventral bonk nrchccl over 
dorsal; spondylium with short septum; dorsal in¬ 
terior with two short, suhparallel supporting plates. 
M. SU. (Anticosti; Canada; Wis., Croat Basin). 

*V. barrandei (Hillings) (115—28). Niagaran: 
Anticosti (Becsie River). 

V. decussata (Whiteavcs) (115—25-27). Large, 
attaining a length of nearly 50 nun; surface cos- 
tellate. M. SU.: Mich., Wis.; Man., Sask.; Great 
Basin. 

STRICKLANDIA Billings 1859 
(*S. gaspiensis). Aberrant, with elongate shells; bi¬ 
convex, surface generally costate; ventral valve with 
low beak and spondylium; dorsal valve with a 
divided hinge plate and two long, straight brachial 
processes given off from inside of hinge plate. M. Sil. 
(N. B.; Quc., Ont.; Appalachians, Mississippi 

Valley). 

*S. gaspiensis Billings (117—48). Large, 12.5 cm 
or more long, subefliptical to pentagonal in outline; 
anterior margin often with elongate median lobe; 
fold strong; valves multicostate. M. Sil.: Que. 

S. triplesana Foerste (117-1-3). Approaching 
50 mm in length, slightly longer than wide; hinge 
wide; fold low; surface nearly smooth. M. Sil. 
(Clinton) : Ohio, Tenn. 

S. castellana White (117—5, 6). Small, sub- 
circular to longitudinally elliptical; surface strongly 
multicostate; fold low and narrow. M. Sil.: Ia. 

TRIPLESIACEA. Impunctate Brachiopoda with 
flat pseudodeltidium and forked cardinal process. 

OXOPLECIA Wilson 1913 (105—8) 

(*0. calhouni). Like Triplesia internally and exter¬ 
nally but with fine costae or costellae crossed by 
closely spaced concentric elevated lines. L. Ord. to 
M. Sil. (Que., Ont.; Appalachians, Ark., Great 

Basin). 

O. holstonensis Willard (117—4). Small, between 
13 and 18 mm wide; sides narrowly rounded; fold 
low, wide; surface costellate. M. Ord. (Holston and 

Wh’itesburg): Va., E. Tenn. 

O. gouldi Ulrich and Cooper (117-7-11). Large, 
over 25 mm in width, strongly costellate. M. Ord.: 
?Va. (Chambersburg), ?Tenn. (Ottosee), Okla. 
(Bromide). 

O. simulatrix (Bassler). Chambersburg: Appa¬ 
lachians. 


TRIPLESIA Hull 1859 

{* A try pa extans). Transversely elliptical in outline, 
biconvex; hinge narrow; pseudodeltidium Hat and 
flush with palintrope; foramen small, apical; ventral 
interior with short dental plates; dorsal with short, 
brachial processes and long forked cardinal process. 
M. Ord. to M. Sil. (()nt.; X. Y., Appalachians, < >hio, 
K\\, W. Tenn., Ark.). 

T. cuspidata Clark (117—12 Hi). M. Ord. (L. 
Trenton): Ont.; N. Y. 

T. ortoni (Meek) (117—17-21). 38 mm in length 
when full grown, longer than wide, longitudinally 
rectangular in outline; sulcus and fold broad. L. Sil. 
(Brassfield): Ohio, Ind., Ivy., W. Tenn., Ark. 

DICTYONKLLA Hall 1857 
(*Rhynchonellaf reticulata). Small, biconvex, rostrate 
with subtriangular outline; exterior punctate, tin* 
pits defined by a fine network of elevated lines; 
ventral valve with large foramen anterior to apex; 
dorsal valve with median septum rising to a sharp 
point at middle. M. Sil. (Que.; Ind., \V. Tenn., 
Okla.). ITaxonomic position uncertain.) 

*D. reticulata (Hall) (117-22-24). Niagaran 
(Waldron): Ind., W. Tenn. 

RHYNCHONELLACEA. Subtriangular, ros¬ 
trate, generally costate, with delthyriurn usually 
closed by deltidial plates; foramen located just 
anterior to beak; lophophorc supported by crura. 

ANCISTRORHYNCHA Ulrich and Cooper 1942 
(M. costata). Small, biconvex, subtriangular to sub- 
circular, costellate-costate; anterior commissure 
gently uniplicate; delthyriurn open; interarea ves¬ 
tigial; dental plates well developed; dorsal interior 
with divided hinge plate; long slender crura with 
anterolaterally directed hooklike expansion at its 
free end; no median spetum. M. Ord. (Ridlev-Low- 
ville) (Appalachians; Sequatchie Valley; Central 
Basin of Tenn., Mississippi Valley, Arbuckle Mts , 
Ark.). 

*A. costata U and C (= Protorhyncha ridleyana 
Safford) (117—30-33). M. Ord.: Tenn. (Ridley). 

ROSTRICELLULA Ulrich and Cooper 1942 
( *R. rostraia). Subtriangular to subpentagonal in 
outline; dorsal deeper than ventral valve; delthyriurn 
partly restricted by rudimentary deltidial plates; 
ventral dental plates strong; dorsal interior with 
divided hinge plate united to strong median septum 
by supporting plates to form a short cruralium; no 


PLATE 116 

[All Bgures arc xl and after Hall and Clarke (Pal N Y 8 (1)) unless otherwise indicated.) 
j Pentaraerufl sp. [original). Post view of a complete Int F showing impressions of the several plates and septa. 2-4. Pentamerua laevis. 
D view showing trilobed surface and closely incurved and depressed V beak; V and D exta of a subquadrate shell with distinct surface 
lobation. 5. Conchldium knJghtl. S view of an average typical specimen from England |H and C, after Davidson). 6. Conehldium laqueatum. 
D view of an Int F of a narrow specimen. 7. Pentamerua cylindricus. D ext of a typical specimen. 8, 9. Pentamerua laevis. D view of an 
Int F of a small shell; longitudinal section showing short median septum and septal plates, spondylium, and crural processes. 10-12. Con- 
chldium laqueatum. Longitudinal section; V and S views. 
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cardinal process. M. Ord. (Quo., Out . ; N. Y., Appa¬ 
lachians, Mississippi Valiev, W.Tenn., Okla.). 

R. plena Hall (117—25 20). Fairly large, length 
up to 19 mm; ventral valve moderately convex; 
dorsal valve strongly convex, sulcus with five to 
seven costae, flanks with up to nine costae. M. Ord. 
(Chazy (Valeour)): Quc.; Lake Champlain area; 
Ottawa Valiev. 

*R. rostrata U and C (117—34-40). Subpentag- 
onal in outline, widest slightly anterior to middle; 
sulcus with three or four costae; fold with four or 
five; flanks with six costae. M. Ord. (Lebanon): 
Appalachians. 

R. ainsliei (Winchell) (118-1-3). M. Ord. 
(Black River): Ont.; U. Mississippi Valley. 

RHYNCHOTREMA Hall 1860 (118—17, 18) 

(*Rhynchonclla increbe scans). Costate, lamellose, 
uniplicate; ventral delthyrium generally covered 
with concave deltidial plates; muscular area large; 
dorsal valve with thick median septum, simple 
ridgelike cardinal process and divided hinge plate 
supported by short plates attached to median sep¬ 
tum and forming a short cruralium. M. and U. Ord. 
(Trenton through Richmond) (all areas of these 
sediments). 

*R. increbescens (Hall) (118—14-16). Subtri- 
angular in outline, small, about 13 mm wide; surface 
marked by about 16 costae, 3 in sulcus and 4 on 
fold. M. Ord. (Trenton): Ont.; N. Y., Appalachians, 
Mississippi Valley. 

R. argenturbicum (White) (118—4-6). Small, 
subtriangular, widest anteriorly; three costae in 
sulcus; four costae forming a narrowly rounded fold; 
flanks with six costae. IJ. Ord.: Tex., N. Mex. 
(Montoya). 

R. minnesotense Sardeson (118—19-22). Small, 
globose, with 12 to 14 costae; 3 or 4 in sulcus. 
M. Ord. (Black River): N. Y., Mississippi Valley. 

R. capax (Conrad) (118-7-10). Large, attaining 
a width of about 19 mm; fold low, with four costae; 
dorsal valve more convex than the ventral but both 
often tumid; lamellae strong, closely crowded. 
U. Ord. (Richmond): Ohio, Ind., Ky., (related forms 
in Hudson Bay area; Tenn., Wis., Ill., Mo., Okla.; 
Man.). 

R. dentatum Hall (118-11-13). Small, subtri¬ 
angular in outline with one costa in sulcus and two 
on fold. U. Ord. (Richmond): Ohio, Ind., Ky., W. 
Tenn. 

R. perlamellosum Whitfield (118—29, 30). Not so 


vent.rieose as U. mpax blit iihuv sin.nglv huimllow* 
II. Ord. (Mu<|iinkrtu): Wis., III., Minn., In. 

ORTIIOIUIYNCHULA Hall and Clarke IK93 

(*()rlhis liimci/i Jumes). Triangular in nutline, cos 
fate; hinge narrow, interarea rudimentary; ventral 
interior with rudimentary dental plates; dorsal valve 
with simple cardinal process. M. Ord. (Appalachians, 
Ohio Valley, Tenn.). 

♦O. linneyi (James) (117-41-47). Maysvillc: 
Tenn., Ohio Valley. 

O. stevensoni (Clrabau). Martinsburg: Appa¬ 
lachians. 

RHYNCHOTRETA Hall 1879 

(*Terebratula cuneala Dalman). Elongate, triangu¬ 
lar; beak erect, foramen apical, covered with del¬ 
tidial plates; ventral interior with long dental 
plates; dorsal valve with long curved crura and 
median septum. Sit. (N. B., Que.; N. Y., Appa¬ 
lachians, Ohio, Ind., Ky., Tenn., Wis., Ill., Mo., 
Okla.). 

R. americana Hall (118—23-25). Small, cuneate, 
with elongated beaks, the ventral beak very slender; 
dorsal umbo deeply sulcate, sulcus passing into a 
subangular fold anteriorly; fold formed of four 
costae, the two median ones elevated, the lateral two 
depressed; sulcus deep, occupied by three costae; 
flanks marked by three costae. M. Sil.: Ont.; N. Y., 
Ind., Ky., W. Tenn., Wis. 

STEGERHYNCHUS Foerste 1909 

(*Rhynchonella whitii praecursor). Externally like 
Camarotoechia but interior with thin lamellar car¬ 
dinal process. M. Sil. (Ind., Tenn., Wis., Mo., Okla.). 

S. whitii (Hall) (118-31-33). Small, about 13 
mm wide; subpentagonal in outline with narrowly 
rounded sides and narrow, high fold composed of 
two costae; one costa in sulcus, six on flanks. M. Sil. 
(Waldron): Ind., W. Tenn. 

S. neglectum (Hall) (118--38-40). Small, sub- 
triangular in outline, slightly more than 7 mm in 
width, sulcus with three costae, flanks with six. 

M. Sil.rN. Y., Ind. 

S. indianense (Hall) (118—26-28). Niagaran: 

N. Y., Ind., Ky., Tenn., Wis. 

S. acinus (Hall) (118—34-37). Very small, gener¬ 
ally less than 7 mm wide, sulcus with one or two 
costae; outline longitudinally, narrowly oval; valves 
nearly equal in depth. M. Sil. (Waldron): Ind., Ky., 
W. Tenn. 


PLATE 117 

(All figures are xl and original by Cooper unless otherwise indicated.] 

1-3. Strtcklandla trlpleaana. V, D, and Post views of an Int F. 4. Oxoplecla holetonensie. V ext. 5, 6. Strlcklandia castellana. V and D 
exta. 7-11. Oxoplecla gouldl. Post, V, and D views; Post view of int (x2); ornamentation (x3). 12-21. Triplesla epp. 12-16. T. cuspidate. 
8 , D, V, Ant, and Poet views. 17-21. T. ortonl. Ant and Post views of cardinal process; S, V, and D views. 22-24. DIctyonella reticulata. 
Dv (xl, x2); Vv (x3). 26—29. Rostrlcelluia plena. V, D, S, Ant, and Post views of one of Hall’s types. 30—33. Ancletrorhyncha costa ta. 
D exta (xl, x2); D int showing crura (x4). 34-40. Rostrlcelluia rostrata. 34: D int showing long crus and cruralium (x4); Posterodorsal 
view showing open delthyrium (x3); 36: V int (x2); 37, 39, 40: D, Ant, and S views; 3S: Fine ornamentation (x6). 41-47. Orthorhyn- 
chula linneyi. D int; V ext; Post view; D ext; S view; two D into (x2). 48. Strlcklandia gaspiensis (Pal N Y 8 (2)]. D view. 
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EATON IA 11 nil 1857 

(*Atrypa medialis Vnnuxt'm). Subcircular in outline, 
cost-ftto, uniplieiite; ventral valve shallower than 
dorsal; dental plates absent.; muscular Held large 
and tlabellate; dorsal interior having la rue cardinal 
process with erect, shaft resting on median septum 
and with myophore long ami divided into two 
branches extend inn into the ventral valve; crura 
long and slender. L. Dev. (Quo.; N. A., Appala¬ 
chians, W. Tonn., Okla.). 

*E. medialis (Hall) (118—11-43). L. Dev.: Quo.; 
Me., N. Y., Appalachians. 


COSTELLI ROSTRA Cooper 1942 
(*Alrypa peculiar is Conrad). Medium-sized to large; 
dorsal valve the larger; outline elongate oval to 
subtriangular; surface multicostellate; ventral valve 
with short concave deltidial plates; teeth cemented 
to wall of valve by callus; muscular field large, di- 
ductors flabellate; adductors attached to bottom of 
a covered pit; dorsal valve with ponderous car¬ 
dinal process having two elongate lateral prongs. 
Dev. (Oriskany to Onondaga) (Quc., Ont.; N. A., 
Appalachians, W. Tenn., Mississippi \ alley, Okla.). 

*C. peculiaris (Conrad) (118—44-48). Same 
range and distribution as genus. 


CAMAROTOECHIA 
Hall and Clarke 1893 (118—49) 

(* Airy pa congregala Conrad). Generally triangular, 
costate, uniplicate, with shallow ventral valve and 
strongly convex dorsal valve; ventral interior with 
well developed dental plate; dorsal interior with 
divided hinge plates; no cardinal process, and seg¬ 
ments of hinge plate attached to median septum by 
supporting plates making a short, small cruralium 
often covered with growth of inner hinge plates. 
Sil.?-M. Miss, (all areas of outcrop). 

*C. congregata (Conrad) (118 50-53). Small, 
13 to 19 mm wide; outline oval to subtriangular; 
sulcus with three or four costae; fold with four or 
five. M. Dev. (Hamilton) : N. Y., Pa., Ind. 

C. sappho (Hall) (118-57-61). Large, attaining 
width of 25 mm; transverse; four to six costae in 

sulcus. M. Dev. (Hamilton): N. Y 

C. contracta (Hall) (118-54-56). Small, 13 to 19 
mm wide, outline transversely subelliptical; sulcus 
with three costae. U. Dev. (Chemung): N. Y., Appa¬ 
lachians, Great Basin, southwestern U. S. A. 


('. mutatn (Hall) (118 62 65). Small, Icmm than 

13 mm wide, subtriangular in outline; four to six 
costa<‘in sulcus. Miss. (Salem): Iml., III. 


ALLOW IVNCI I US Weller 1910 
(* lihynehonella heteropsis Winehell). Like < 'ninurn- 
toerhia but without dental plates. Miss. (Mississippi 

Valley). 

♦A. hcleropsis (Winehell) (118 66 68). Miss.: 

Mississippi Valley. 


CALLIPLEURA Cooper 1942 
(= cyci.ouiuna Hall and Clarke 1893) 

(•Ithynchospira nobilis Hull). Generally large rhyn- 
chonellids with large circular foramen; costate, with 
row of nodes on costae; uniplicate; ventral interior 
with large pedicle callist and elongate muscular 
field; dorsal interior with divided hinge plate. Dev. 
(Hamilton) (Ont.; N. Y., Mich., Ohio, Ind., Ky.). 

♦C. nobilis (Hall) (118—69, 70). Range and dis¬ 
tribution same as genus. 

PLETHORIIYNCHA Hall and Clarke 1893 

(*lihynehonella speciosa Hall). Large; ventral valve 
slightly less deep than dorsal, costate; fold and sulcus 
poorly developed; dorsal interior with median 
septum, much thickened hinge plate bearing a 
bilobed cardinal process and short straight crura. 
Dev. (Oriskany) (Que., Ont.; N. Y., Appalachians, 

Ill., W. Tenn., Mo., Okla.). 

*P. speciosa (Hall) (118—71-/4). Range and 

distribution same as genus. 


PARYPHORHYNCHUS Weller 1905 
(*p. elongatum). Medium to large size; uniplicate; 
triangular to elongate triangular in outline; costate 
but with entire surface covered with fine radiating 
lines; internally like Camarotoechia. L. Miss. (N. Y., 
Pa., Mississippi Valley). 

P. striaticostatum (Meek and Worthen) (119— 
1-3). Wider than long, medium sized; wide ventral 
sulcus and low broad dorsal fold. Kinderhook: Ill., 

Ia. . . . . . 

P. transversum Weller. Kinderhook: Mississippi 

Valley. 

LEIORHYNCHUS Hall 1860 
(* Or this quadricostata Vanuxcm). Moderate to large 
size; triangular to subcircular; costate but often 


PLATE 118 


(All figure* are xl and original by Cooper unless otherwise indicated.) 

, * RAotrirellula .Insllei. V, D. and S views. 4-22. Rhyneholrema spp. 4-6. R. argcnturbicum. V. S. and D views. 7-10. R. capa«. S. 
V and D views; S view of an obese specimen. 11-13. R. dentatum. V. D. and S views. 14-16. R. increbescens D. V. and S views. 
1*7 ift R ho I) and V inta (x2). 19-22. R. minneeotenBe. V, D, D, and S views of two specimens. 23-25. Rhynchotreta amrricana. >, 
TV *nd S views 26-28. Stegerhynchus indianense. V, D. and S views. 29. 30. Rhynchotrem. perlamellosum. V and S views. 31-40. Stege- 
U1 BDD 31-33. S. white!. V. D. and S views. 34-37. S. acinus. D ext; D. V. and S views (x2). 38-40. S. neglectum. V D, and 
R views 41-43 Eatonla medialis. V. D. and S views. 44-48. Costellirostra peculiaris. Two D ints; V int; D int and ext. 49-65. Camaro- 
toechla spp. 49. C. sp. Int showing cruralium (x2). 50-53. C. congregala (Pal N Y 8 (2)). V. D. S. and Ant views. 54-56. C. contracta 
rPsl N Y 8 (2)1. V. Ant, and D views. 57-61. C. sappho. V. D, Ant. and S views (Pal N Y 8 (2)); D ext. 62-65. C. mutata (III G S, * 1 1). 
V D, Ant, and S views. 66-68. Allorhynehus heteropsls (III G S, M 1). Ant. D. and V views. 69, 70. Calllpleura nobilis. % int; D ext. 
71-74. Plethorhyncha speciosa (Pal N Y 8 (2)). S view; D int; Post view; V int. 
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with Hunks smooth or only partly costuto; cost no 
often bifurcated (a rare condition in rhynehonellids); 
uniplicate; dental plates reduced; median septum 
low, adductor held narrowly and longitudinally 
elliptical. M. Dev.-Penn. (all areas of outcrop). 

L. limitare (Vanuxcm) (119 —12). Small, about 
13 mm in width; outline usually subcircular; sulcus 
and flanks strongly costellate; generally flattened in 
shale. M. Dev. (Marcellus-Skaneatelcs?) (Out.; 
N. Y., Pa., Md., Va., W. Va., Ohio, Ill.). 

L. multicostum (Hall) (119— S, 9). Large, slightly 
over 25 mm in width; strong fold and sulcus; sub- 
circular outline; strongly ornamented flanks and 
fold. M. Dev. (Hamilton): Out.; N. Y., Pa. 

L. laura (Billings) (119 —5-7). About 25 mm wide, 
elongate triangular in outline; fold and sulcus more 
strongly costate than flanks. M. Dev. (Hamilton- 
Widder): Ont. 

L. mesacostale (Hall) (119—4). Resembling L. 
multicostum but smaller and more finely costate. 
Dev. (Hamilton-Chemung): N. Y., Pa., Md., W. Va. 

L. castaneum Meek (119 —10-13). Large, slightly 
more than 25 mm wide; dorsal valve gibbous, ven¬ 
tral valve gently convex; outline subcircular; fold 
and sulcus more or less distinctly costate; posterior 
smooth, sides smooth or faintly costate. M. Dev.: 
Nev. (Nevada); Canadian Rockies; Mackenzie 
Valley. 

L. carboniferum Girty (119 —14-16). Large, about 
25 mm wide, outline subtriangular; fold and sulcus 
narrow, only faintly costate; flanks smooth or 
faintly costate. Miss.: Ark. (Moorefield), Okla., 
Mont., Nev. 

L. rockymontanum (Marcou) (119 —17-19). 
Large, about 25 mm wide; sulcus wide, occupied by 
two to four costae; flanks smooth. Penn. (Mainly 
Des Moines): Neb., Kan., Mo., Okla., Tex. 

PAURORHYNCHA Cooper 1942 

(*Camarotoechia endlichi Meek). Large, resembling 
Leiorhynchus externally but very deeply sulcate and 
with small beak; interior with small oval ventral 
muscular area, dorsal hinge plate divided and sup¬ 
ported by a strong median septum. U. Dev. 

*P. endlichi (Meek) (119-20-22). Large, multi¬ 
costate, with sulcus and fold occupying nearly entire 
anterior part; flanks narrow, concave on ventral 
valve. U. Dev. (Ouray): Colo., Ariz. (A related 
species in the Percha shale of N. Mex.) 

P. sp. (119-23-26). U. Dev.: Colo., N. Mex. 

SHUMARDELLA Weller 1910 
(*Rhynchonella missouriensis Shumard). Rhyncho- 
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ndliform, strong fold and sulcus, cosine nearly ob¬ 
solete as in Leiorhynchus-, strong dental plates in ven¬ 
tral valve; dorsal interior with median septum, 
small cruralium and divided hinge plate. Miss. (Pa., 
la., Mo.). 

*S. missouriensis (Shumard ) (119—27 30). Chou¬ 
teau: Mo. 

UNCINULUS Bayle 1878 
( *Tcrehratul(i suhwilsoni Orbigny). Circular or sub- 
cuboidal in outline and profile; dorsal valve usually 
having the greater depth, ventral tongue long; ven¬ 
tral interior with large deep, oval muscle scar having 
subflabellate diductor scars; dorsal cruralium small, 
crura long and slender. Sil., L. Dev. (Quc.; eastern 
lb S. A., Mississippi Valley, Okla.). 

U. saffordi Hall (119 —31-34). Width and thick¬ 
ness about 13 mm ; five or six costae in sulcus. M. Sil.: 
W. Term. (Brownsport). 

U. ventricosus (Hall) (119 —38-41). About 16 
mm wide, both valves very deep producing a shell 
having the thickness as its greatest dimension; sulcus 
shallow, fold slightly developed and formed of three 
or four costae. L. Dev. (Becraft): N. Y., Pa., Appa¬ 
lachians. 

U. nucleolatus (Hall) (119 —35-37). Pentagonal 
in outline; strongly inequivalved, the dorsal very 
deep; sulcus shallow but with long tongue having 
three to five costae; fold low. L. Dev.: N. B.; Me. 
N. Y. (New Scotland), Appalachians, W. Tenn., 
Okla., Mo. 

TRIGONIRHYNCHIA Cooper 1942 
(= uncinulina Bavle 1878) 

(*Uncinulina fnllaciosn Bayle). Large, subtrigonal 
in outline, biconvex in profile; dorsal valve deeper 
than ventral; beak small, incurved. M. Sil., L. Dev. 
(Ind., Ky., W. Tenn., Wis.). 

T. sulcata Cooper (120-10-12). Large, 31 mm 
wide, with broad shallow sulcus containing six to 
nine costae, and low, broad fold. M. Sil. (Waldron): 
Ind., W. Tenn. 

T. tennesseensis (Foerste) (120—8, 9). About half 
the size of the preceding, with sulcus containing 
five costae. M. Sil.: W. Tenn. (Brownsport), Okla. 

HYPOTHYItlDINA Buckman 1906 

(*Atrypa cuboides Sowerby). Subcuboidal in outline 
and globular in profile, ventral valve less deep than 
dorsal, and with long anterior tongue; costae low 
and rounded, separated by narrow striae; ventral 
interior with very short dental plates and small mus- 


PLATE 119 

[All Bgures are xl and original by Cooper unless otherwise indicated.] 

1 _ 3 . Paryphorhynchus atriatlcostatum [Ill G S, M 1]. V, D, and S views. 4*19. Leiorhynchus spp. 4. L. mesacostale. D view of Int F. 
5 - 7 . L. laura. V, D, and S views. 8, 9. L. muiticostatum. D and Post views of Int F. 10-13. L. castaneum. Ant, V, D, and S views. 
14-16. L. carboniferum. V, D, and S views. 17-19. L. rockymontanum. V, D, and S views. 20-26. Paurorhyncha spp. 20-22. P. endlichi. 
V view of Int F; D and V exta [USGS, B 391]. 23-26. P. sp. V, D, S, and Post views of an Int F. 27-30. Shumardella missouriensis 
[Ill G S, M 1]. V, D, S, and Ant views. 31-41. Uncinulus spp. 31-34. U. saffordi. V, D, S, and Ant views. 35-37. U. nucleolatus. V, D, and 
S views. 38-41. U. ventricosus. D, Post, S. and Ant views. 42. Leiorhynchus limitare. Black shale showing numerous specimens. 
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oular field; dorsal interior without a median septum. 
M. to U. Dev. (Tully to Chemung) (Hudson Day; 
Mackenzie Valley; N. V., I’a., Kv., la., Mo., 
Nov.). 

H. venustula (llall) (120 f> 7). I.arne, alumt 2. r » 
nun wide, slightly elliptieal in transverse outline; 
sulcus with 4 to 14 costae. M. Dev. (Tully): N. Y., 
Pa., Ky. 

H. emmonsi (Hall and Whitfield) (120—1-4). 
About same size as preceding but more transverse, 
shorter, and with more pronounced shoulder. U. 
Dev.: Mackenzie Valley; Nev. 

PUGNOIDES Weller 1010 

{*Rhynchonella ot tinmen White). Internally like 
Camarotocchia but with strong fold and sulcus and 
anterior marked by a few strong costae. U. Dev. to 
Miss. (N. Y., Appalachians, Mississippi Valley, 
Great Basin; western Canada). 

P. calvini Fenton and Fenton (120—13-17). 
About 13 mm wide, subpentagonal in outline; ven¬ 
tral tongue long; fold high, subacuminate; sulcus 
with two to three costae, flanks with two to three 
short costae. U. Dev.: Ia. (Hackberry). 

P. duplicatus (Hall) (120-18-21). About 13 mm 
wide; sulcus usually with one costa, rarely two; 
flanks marked by three costae of unequal size. 
U. Dev. (Chemung): N. Y., Pa., Md., Ya. 

*P. Ottumwa (White) (120—22-20). Small, usu¬ 
ally wider than long, with width about 9 mm; fold 
low, sulcus with two or three, occasionally four or 
five costae; two or three costae on flanks. Miss. 
(Ste. Genevieve): Ill., Ia. 

WELLERELLA Dunbar and Conrad 1932 

(*W. tetrahedra). Small shells externally resembling 
Pugnoides, internally with strong dental plates in 
ventral valve; dorsal valve with undivided hinge 
plate supported by a short median septum. Penn., 
Perm. (Midcontinent region, Tex., and southwestern 
U.S. A.). 

W. immatura Dunbar and Condra (120—30, 31). 
Small, triangular, about 6 mm wide; suggesting 
W. osagensis but with plications originating 3 mm 
anterior to beak, and relatively wider. Penn. (Kan¬ 
sas City and Lansing groups): Kan., Neb. 

W. osagensis (Swallow) (120—27-29). Subtri- 
angular in outline, slightly less than 12 mm wide; 
sulcus with two costae; fold and flanks with three 


costae. Penn. (Shawnee and Wabaunsee groups) : 
Kail., Nel». 

W. dclicatula Dunbar and Condra ( 120 32 34). 
About <i mm in width, subcircular in outline, nar¬ 
rowly lenticular in profile; sulcus with two costae, 
fold with three, and flanks with three. L. Perm.: 
Neb. 

M(><>KKFIlOLDELLA dirty 1911 
( *Iflu/n<liontllu emrknisis Walcott). Internally re¬ 
sembling ('nmnrotorrhin but with exterior costellate. 
Miss. (Ark., Okla., Nev.). 

*M. eurekensis (Walcott) (120—3'. 37). Miss.: 
Ark. (Spring Creek), Okla. (Mayes), Nev. 

STKNOSCISMA Conrad 1839 

(= CAMKitniMioiuA King 1844) 

(*Tvrebrntula schlolhcimii Buell). Rhynchonelli- 
form; costate; ventral interior with spondylium; 
dorsal interior with elongate cruralium and long 
slender crura. Dev.-Perm. (Out.; N. Y., Mich., 
Mississippi Valley, Ark., Okla., Tex., Great Basin; 
Mexico). 

S. kernahani Whiteaves (120-40-48). About 0 
mm wide; subtrigonal in outline and profile; fold 
with three costae, sulcus with two. M. Dev.: N. Y. 
(Centerficld), Ohio, Ind., Ky. 

S. explanata (MeChesney) (120-41-45). About 
9 mm wide, subtriangular to subcircular in outline; 
profile rounded; sulcus developed at front half and 
containing a single costa. U. Miss. (Chester): Ky., 
Ill., Ark., Okla. 

S. venusta (Girty) (120-38-40). Triangular in 
outline; 25 mm or more wide; about 5 costae in 
sulcus, four to six costae on flanks. Perm. (Leonard- 
Word): W. Tex. 

UNCINULOIDES King 1930 
(*Rhynchonclla guadalupae Shumard). Triangular in 
outline, numerous closely crowded costae; anterior 
tongue long and flattened as in Rhynchopora ; in¬ 
terior like Stenoscisma. Perm. (W. Tex.). 

*U. guadalupensis (Shumard) (120—49-51). 
Perm.: W. Tex. (U. Leonard). 

PEREGRINELLA Oehlert 1887 
(*Rhynchonella peregrina Orbignv). Large, sub- 
circular in outline; ventral valve deeper and more 
convex than dorsal; dental plates very short; hinge 


PLATE 120 

[All figures are xl and original by Cooper unless otherwise indicated.) 

1 - 7 . Hypothyridina spp. 1-4. H. emmonsi. V, Ant, S, and D views of holotype. 5-7. H. venustula. I), S, and Ant views. 8-12. Trigoni- 
rhynchla spp. 8, 9. T. tennesseensls. V and D exts. 10-12. T. sulcata. S, V, and D views. 13-26. Pugnoides spp. 13-17. P. calvini. Post, 
Ant, D, V, and S views. 18—21.P.duplicatus [Pal N Y 8 (2)]. V and D exts; D view of Int F; S view. 22-26. P. ottumwa [III G S, M lj. 
V, D, and Post views of a wide shell; V and D views of an elongate shell. 27-34. Wellerella spp. 27-29. W. osagensis. V, D, and S views. 
30, 31. W. immatura. D and S views. 32-34. W. delicatula. D, V, and S views. 35-37. Moorefieldella eurekensis. V. D, and S views. 
38-48. Stenoscisma spp. 38-40.S. venusta. D and V ints; D ext. 41-45. S. explanata [Ill G S, M 1). V and two D exts; S and Ant views. 
48-48. S. kernahani (x2). V, D, and S views. 49—51. Uncinuloides guadalupensis. D. S. and Ant views. 52, 53. Protozyga nicolleti (x2). 
D and S views. 54, 55. Zygospira kentuckiensis. S and D views. 56. Zygospira recurvirostris. D ext. 57-59. Cyclospira bisulcata. V, D, 
and 8 views. 80, 61. Catazyga headi. D and S views. 62, 63. Atrypella shrocki. S and D views. 64, 65. Peregrinella whitneyi. S and D 
views. 68-68. Plectatrypa praeznarginails. V, D, and S views. 69-71. Atrypa independensis. S, V, and D views. 72. Zygospira modesta. 
Small slab showing many specimens. 
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pinto supported l>y n long moilmn septum. Grot. 
(Cal.; Europe). 

P. whitney i (Gnbli) (120—(VI, 65). ('ret.: Cal. 
(Knoxville). 

SPIR1FKRACKA. Artieulata having loplioplmre 
supported l>y a spiral braehidium and delthyrium 
modified by pseudodoltidiuni or deltnlial plates. 

PROTOZYGA llall and Clarke IS*)3 

(*Atrypa cxigua Hall). Small, smooth or partly cos¬ 
tate; valves unequally deep, the ventral one being 
the deeper; fold on ventral valve; delthyrium partly 
closed by rudimentary deltidial plates; ventral in¬ 
terior with dental plates; dorsal interior with di¬ 
vided hinge plate supporting a simple spire consisting 
of a single coil and joined by V-shaped jugum. the 
apex of which extends posteroventrally. M. Ord. 
(N. Y., Appalachians. Tenn.. Mississippi Valley). 

P. nicolleti Winchell and Schuchert (120—52, 53). 
Small, between four and six mm wide; dorsal fold 
prominent, flanks smooth or costate, costae number¬ 
ing as many as five. M. Ord. (Black River-L. Tren¬ 
ton): Mississippi Valley; a related species occurs in 

Appalachians. 


Z. reenrvirostris (Mali) (120 50). Small, up to 

7 mm wide, pentagonal to subcircular in outline; 
fold low, sulcus shallow; costae rounded. M. Ord. 
(Black River Trenton): eastern half of I’. S. A., 
Ottawa Valley. 

*7,. modest a (Say) (120—72). Differs from the 
preceding in its larger si/.e, 7+ nun wide, wider and 
stronger sulcus, and stronger costae. IJ. Ord. (Mays- 
ville Richmond): Quo.; Appalachians, Ohio Valley, 
\V. Tenn. 

Z. kentuckiensis James (120 51, 55). Resembles 

Z. mod cat a but differs by its much larger si/.e (over 
13 mm). H. Ord.: Kv. (Richmond). 


CATAZYC.A Hall and Clarke 1 S«.)3 
(*Athyris hcadi Billings). Large, globose in profile, 
subcircular to oval in outline; ventral valve with 
low fold; dorsal valve sulcate; ornamentation cos¬ 
tate; ventral muscular area deeply impressed; dorsal 
valve with small divided hinge plate supporting a 
spire with inwardly wound coils; jugum posterior in 
position and directed inward posterior to apices of 
spire. 1). Ord. (Richmond) (Anticosti; Quc.; N. Y., 
Ohio Valiev). 

*C. headi (Billings) (120—00, 61). Richmond: 
Que.; Ohio Valley. 


CYCLOSPIllA Hall 1893 

(*Atrypa bisulcata Emmons). Small, pentagonal in 
outline; biconvex in profile, the ventral valve very 
deep and subcarinate posteriorly but deeply sulcate 
anteriorly; dorsal sulcus with low fold corresponding 
to ventral sulcus; interior of ventral valve with 
thickened umbonal region; dorsal interior with small 
hinge plate supported by a median septum; bra- 
chidium delicate, of 2.5 to 3 coils slightly introverted; 
jugum unknown. M. Ord. (Whitesburg-Richmond) 
(widespread throughout eastern N. America). 

*C. bisulcata (Emmons) (120—57-59). M. Ord.: 
N. Y., U. Mississippi Valley. 

ZYGOSPIRA Hall 1862 

(*Atrypa modesla Say). Externally like Prolozyga 
with ventral fold and dorsal sulcus but with numer¬ 
ous strong costae; hinge plate divided, supporting 
spire with widely divergent descending lamellae and 
several coils directed medially; jugum simple, its 
position variable. M. Ord.-L. Sil. (Que., Ont.; 
N. Y., Appalachians, Ohio and Mississippi Valleys, 
Tenn., Okla.). 


PLECTATltYPA Schuchert and Cooper 1930 
(*Atrypa imbricata Sowerby). Valves subequally 
convex; dorsal valve with prominent fold; ventral 
valve with sulcus; spiral cones directed dorsally. 
U. Ord.-M. Sil. (Que.; Appalachians, Ohio, Tenn., 
Ill., Mo., Okla.). 

P. praemarginalis Savage (120-66-68). Small, 
slightly wider than long (13 by 15 mm); beak long 
and incurved; valves subequally convex; ventral 
umbo convex, dorsal umbo sulcate; ventral fold 
passes into sulcus at about middle; fold narrow 
and low arising from the sulcus; fascicostate. L. Sil. 
(Edgewood): III., Mo. 

P. “marginalis” type. Resembling the preceding 
but with somewhat wider and less fasciculate costae. 
M. Sil.: \V. Tenn. (Brownsport), Okla. 

ATRA'PA Dalman 1828 (106—13) 
(*Anomia reticularis Linnaeus). Valves unequally 
convex, the ventral valve nearly flat or gently con¬ 
vex, the dorsal valve strongly convex; costellate to 
costate, lamellose to spinose, often frilled; ventral 
interior with large flabellatc muscular field; dorsal 


PLATE 121 


[All figures are xl and original by Cooper unless otherwise indicated.] 

1-18 Atrypa spp. 1-3. A. relicularie [Pal N Y 4]. D, S, and Post views of a Devonian form assigned to this species. 4, 5. A. spinosa (Pal 
N Y 4] S and V views. 6, 7. A. nevadana. D and V views. 8, 9. A. elegans. V and S views. 10-12. A. bellula [JP 12). S, \ . and D views 
of holotype. 13. A. hyetrix [Pal N Y 4). V view. 14, 15. A "reticularis” (N Y St Mus. M 1). V and S views of a Silurian form assigned 
to this species. 16-18. A. devoniana. D, S, and V views. 19-25. Coelospira spp. 19-21. C. concava (x2). D ext; V and D ints. 22-25. C. 
hemisphaerlca. V and D exts; D int (x2); small slab with numerous specimens. 26-28. Leptocoelia flabellites. D ext; D and V ints. 
29. Atryplna dlsparilis. D ext (x2). 30-32. Atrypina imbricata. D ext and int (x2); D ext. 33-37. Pustulina puetulosa. V ext and int (x2); 
D ext (x2); D ext (x3) showing pustules; D int (x2). 38-40. Cyrtia exporrecta. D, Post, and S views. 41-46. Tenticospirifer spp. 41-44. T. 
cyrtinlformls. D, V, Post, and S views. 45, 46. T. utahensie. D and S views. 47-49. Eospirifer radiatue. Part of ext (x2) showing orna¬ 
mentation; D and S views. 50, 51. Theodosaia hungerfordi. S and D views. 52. Cyrtospirifer monticola. D ext. 53-55. C> rtoepirifer whit- 
neyl. V, D, and S views. 56. Eosplrifer macropleurus (Pal N Y 8 (2)]. D ext. 
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interior with ilorsnlly direett'd spiral cones, and 
widely divergent brachial supports. M. Sil.-L. Miss, 
(all areas of these roeks in l'. S. A. and Canada). 

*A. reticularis (Linnaeus) (121 1 it) ll)cv.|; 

14, 15 (Sill). Many unnamed species answering to 
the above generic description; the genotype is a 
European Silurian species. Sil.-L. l)ev.: (In all areas 

of these rocks). . 

A. elegans O.rabau (121—H, 9). Small, subcircular- 

suboval in outline, length and width about. IS mm; 
biconvex, but dorsal valve deeper than ventral; 
surface costellate. M. Dev.: Mich. (Dundee), Ohio 

(Delaware). „ . , , , 

A. spinosa Hall (121-4, 5). Fairly large. sul>- 

circular to oval in outline; length and width about 
38 mm; costate, strongest costae in middle, where 
there are eight in 13 mm; costae crossed by distant 
lamellae producing spines where lamellae ami costae 

intersect. M. Dev. (Moscow); N. A'., Pa. 

A. nevadana Mcrriam (121—6, 7). Subcircular in 
outline, width about 30 mm, length slightly less; 
ventral valve shallow, dorsal inflated; surface finely 
costate and with short lamellae; hinge equal to 
more than half greatest width. L. Dev.: Nev. (Ne- 

Va A?bellula Hall (121-10-12). M. Dev.: Ia.(Cedar 
Valiev) • 

A. independensis Webster ( 120 —69-71). Very 
large, subquadrate in outline, attaining a length and 
width of 57 mm; sides slightly curved, front sub¬ 
truncate; dorsal valve with narrow anterior fold 
frills often large. M. Dev.: Wis., Ia. (Cedar \ alley). 

A. hystrix Hall (121—13). Suggesting A spinosa 
but with few costae and long spines. U. uev. 

(C Ar m d U ev^ia N „a Wetter (121-1^18). Elliptical 
with prominent posterior shoulders; longer (25 mm) 
than wide (21 mm); anterior narrowed into a 
rounded fold; surface finely costate. U. Dev.. ia. 
(Hackbcrry). 

ATRYPELLA Kozlowski 1929 
(*Atrijpa prunum Dalman). Internally like Alrypa 
but with smooth exterior and subequally convex 
valves. M. and U. Sil. (Arctic; Ind.; S. E. Alaska). 

A. shrocki Cooper (120-62, 63). Niagaran: Ind. 

(Huntington). 

COELOSPIRA Hall 1863 

(*Leptocoelia concava). Small, concavo-convex; ven¬ 
tral valve with fold; dorsal valve sulcate; costate; 
ventral interior without dental plates; dorsal in¬ 
terior with large faintly bilobed cardinal process; 
median ridge present; crura short, joining primary 


lumcUac at an acute angle; spires coiled laterally; 
jugum simple, extended vent rally as a long process. 

M. Sil. to M. l)cv. (N. lb, line.. Out.; N. V., Appa¬ 
lachians, Ohio, lml., Kv., W. Tenn., Okla.). 

C. hemisphaerica (Smvcrby) (121 22 25). Be¬ 

tween 9 and 13 mm wide, transverse, llabellate; 
dorsal valve nearly flat in profile; surface marked 
by S to 12 rounded costae. M. Sil. (Clinton): Quo.; 

N. Y., Appalachians. 

♦C. concava (Hall) (121 — 19 21). Small, concavo- 
convex, outline subcircular. L. Dev. (llclderberg- 
Oriskanv): Quo.; N. Y., Appalachians, W. Tcnn., 
Okla. 

LEPTOCOKLIA Hall 1859 
{* Airy pa JlaMlitcs Conrad). Small, planoconvex, 
coarsely costate; interior like (’orlospira. L. to M. 
Dev. (Oriskany to Marcellus) (Que., Out.; Me., 
N. Y., Appalachians, \V. Tenn., 111., Mo., Okla., 
Ncv.; S. America). 

♦L. flabellites (Conrad) (121-26-28). Range and 
distribution (except Nevada) same as genus. 

ATRYPINA Hall and Clarke 1893 

(*Leptococlia imbrirata Hall). Small, pentagonal to 
subcircular in outline, costate, imbricate; ventral 
interior without dental plates; dorsal interior with 
small bilobed cardinal process; brachidium with 
spirals having few coils and with apices directed 
dorsomedially; jugum posterior, forming an acute 
angle inwardly directed. M. Sil to L. Dev. (Que.; 
N Y., Appalachians, Ind., W. Tenn., Mo., Okla.). 

A. disparilis (Hall) (121—29). Small, subcircular, 
about 6 mm wide; sulcate fold on ventral valve, 
composed of two costae; sulcus occupied by a single 
costa. M. Sil.: N. Y., Ind., W. Tenn. 

♦A. imbricata (Hall) (121-30-32). Differs from 
preceding by its larger size (about 9 mm wide). 

L. Dev.: N. Y. (New Scotland), Appalachians, 
W. Tenn., Mo., Okla. 

PUSTULINA Cooper 1942 
(*Vitulina puslulosa Hall). Small, planoconvex, cos¬ 
tate, anterior commissure sulcate; exterior pustulose; 
ventral muscular area flabellate; median septum low. 

M. Dev. (Hamilton) (N. Y., Pa., Ind., Ky., Ill., 
Ark.; S. America). 

*P. pustulosa (Hall) (121—33-37). Range and 
distribution same as genus. 

EOSPIRIFER Schuchert 1913 
(*»Spiri/er radiatus Sowerby). Shell plicate or non- 
plicate; entire surface covered with fine radiating 
lines; ventral valve with delthyrium covered with a 


PLATE 122 

[All figure* are xl and original by Cooper unless otherwise indicated.] 

, , CvrtoaDlrtfer dlsjunetue. Imp V and D ints; V ext. 4-10. Mucrosplrifer spp. 4-6. M. mucronatua. V and D exts; Imp V int. 7, 8. M. 
. *en<Iriu> V and D view* 9. 10. M. conaobrlnua. V and D views. 11-14. Tylothyrla miaaourlenaia (x2). Imp D int; two views ol Imp 
V Int D ext ir^ Mucrosp rirer Ihedfordenala. V and D views. 17-19. Brevispirifer lucaaenaia. V. D. and S views. 20 21. Tylothyri. 

v i„t. 22-26. B S .»<i D vi.w.; V i„t; «o D 1M. V 

and D views; D int; Imp V and D ints. 32-34. Flmbriapirifer venustua. Detail of ornamentation (x2); D ext; Imp D int, 
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psoudodeltidium; ventral interior with long dental 
plates; dorsal interior with Ionic or short, septa 
supporting dorsal plates. M. Sil. to L. l)ev. (wide¬ 
spread throughout N. America). 

*E. radiatus (Sowerhy) (121—17—10). Median 
sulcus and fold broad, fold flattened; flanks impli¬ 
cated. M. Sil.: N. 1L, Out.; N. Y., Ind., Ky., W. 
Tenn., Wis., III. 

E. eudora (Hall). M. Sil.: Ohio, Ind., Ky., Tenn., 
Wis. 

E. niagarensis (Conrad). M. Sil.: Out.; N. Y. 

E. macropleurus (Conrad) (121—56). Large, 
valves nearly equal in depth; sulcus deep; flanks 
marked by three rounded plications. L. Dev.: Me., 
N. Y. (New Scotland), Appalachians. W. Tenn. 

CYRTIA Dalman 1829 

(*Anoinites exporrectus Wahlenberg). Ventral valve 
pyramidal; dorsal valve gently convex with median 
fold; surface like Eospirifcr but palintrope elongate 
and delthyrium covered with a convex, perforate 
pseudodeltidium; dental plates strong. M. Sil. 
(Que.; N. Y., Ind., Ky., W. Tenn., Ark.). 

*C. exporrecta (Wahlenberg) (121-38-40). Ni- 
agaran: Que.; Ind., Ky. 

CYRTOSPIRIFER Nalivkin 1918 

(*Spirifer vemeuili Murchison). Generally medium 
sized shells, often very wide, with costate fold and 
sulcus; dental plates strong; spire attached to 
socket plates; no supporting lamellae under socket 
plates. U. Dev. (Chemung-Conewango) (N. Y., 
Appalachians, la., Mont.; Mackenzie Valley; 

Canadian Rockies; Great Basin). 

C. whitneyi (Hall) (121-53-55). Shells about 
31 to 38 mm wide with prominent fold and sulcus; 
cardinal extremities alate. U. Dev. (Chemung): la., 

Nev., Ariz., N. Mex. A , 

C. disjunctus (Sowerby) (122-1-3). Extremely 
wide with mucronate cardinal extremities. U. Dev, 
(Chemung): N. Y., Appalachians, Utah. (This is a 
loosely drawn species and the name probably should 
not be used for many post-Chemung types now 
placed here.) 

C. monticola (Haynes) (121—52). Large, resemb¬ 
ling and often mistaken for C. whilneyi but differing 
in its greater size, more elongate form, and narrower 
hinge. U. Dev. (post-Chemung): Alta.; Mont., 
Idaho, Nev.?, N. Mex.? 


and poorly defined; sulcus shallow. M.? and II. Dev. 
of Europe; II. Dev. of U. S. A. 

T. hungerfordi (Hall) (121 50, 51). II. I)ev.: la., 

Ariz. 
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(*.S \pirifvr tcutinilinn Verneuil). Small spiriferoids 
with fold and sulcus costate; ventral valve homi- 
pyramidal and with long dental plates. IJ. Dev. (la., 


Mont., Wvo., Utah, Nev.). 

T. utahensis (Meek) (121—15, 46). Measuring 
about 19 mm wide; interarea broad, beak sharply in¬ 
curved; fold low and broad, sulcus moderately deep. 


U. Dev.: Mont., Wvo., Utah, Nev. (.Jefferson). 

T. cyrtiniformis (Hall and Whitfield) (121 -41- 
44). Like the preceding but with narrower and more 
prominent dorsal fold. U. Dev.: Ia. (Haekberry). 


MUCROSPIRIFER Grabau 1931 
(*Delthyris mucronata Conrad). Much wider than 
long, cardinal extremities often mucronate; fold and 
sulcus unmodified or with a single costa in the sulcus; 
surface costate, lamellose; ventral interior with short 
dental plates; dorsal interior with short plates sup¬ 
porting the crural bases. M. and U. Dev. (Mar- 
cellus-Ithaea) (Ont.; N. Y., Appalachians, la., 
Great Basin). 

*M. mucronatus (Conrad) (122—4-6). (Many 
species and varieties have been placed under the 
name Spirifer pennatus Atwater but this species is of 
too uncertain character to continue.) Very wide, 
attaining 100 mm in width but less than 25 mm in 
length; lateral extremities mucronate; fold low, 
sulcus narrow, usually bearing one more or less 
distinct costa. M. Dev. (L. Hamilton): N. Y., Pa., 
Md., Va. 

M. argentarius (Meek) (122—7, 8). Small, meas¬ 
uring about 18 mm wide; fold and sulcus narrow; 
cardinal extremities alate. U. Dev.: Jefferson of 
Mont., Utah; Devils Gate of Nev. 

M. thedfordensis Shimer and Grabau (122—15, 
16). Resembling M. mucronatus but narrower and 
proportionally longer; cardinal extremities drawn 
into long points. M. Dev. (M. and U. Hamilton): 
Ont.; N. Y., Appalachians. 

M. consobrinus (Orbigny) (122—9, 10). Alate, 
strongly lamellose; fold narrow, flattened, with a 
deep longitudinal furrow; sulcus with a strong costa; 
flanks marked by 8 to 12 costae. Hamilton (L. Mos¬ 
cow) : N. Y. 


THEODOSSIA Nalivkin 1925 
(*Spirifer anosoffi Verneuil). Biconvex, completely 
costate spiriferids with rounded contours; fold low 


TYLOTHYRIS North 1920 
{*Cyrtia laminosa McCoy). Externally like Delthyris 
but without spines on the lamellae; ventral interior 


PLATE 123 


[All figure* are xl and original by Cooper unless otherwise indicated.] 

1 2 Flmbrlsplrlfer divaricate*. D and Post views. 3-5. Parasplrifer acuminates. D. Ant, and S views. 6-8. Splnocyrtia granulosa. Detail 
of ornamentation (x4); D and Post views. 9-11. Acrosplrlfer gaapensls. Detail of ornamentation (x4) (N Y St Mus, M 9J; Imp D and V 
ints 12 13. Brachysplrlfer audaculus. Post and D views. 14. Acrosplrlfer pinyonensls. D ext. 15. 16. Acrosplrlfer murchlsonl. D ext; 
Imp V int. 17-19. Antlsplrlfer harroldl. Imp V int: Imp V exta on slab; V ext. 20-26. Platyrachella spp. 20, 21. P. mesastHalls (Pal N Y 
4] D and V exta. 22. P. lowensU. D ext. 23-26. P. owenl. D and S view*; D int showing silicified spires; V int. 
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with strong median septum and dental plates. 

U. Dev. to Miss. (Out.; N. V., Appalachians, Mich., 
Ind., Mississippi Valley). 

T. mesaeostalis Hall (122 -20, 21). Large, usually 
with wide hinge and mucronate cardinal extremities; 
ventral sulcus with strong median costa; dorsal fold 
with corresponding narrow median groove. U. Dev. 
(Chemung-Canadaway): N. Y., Appalachians, 
Mont., Ariz. 

T. missouriensis (Weller) (122 — 11—14). Small, 
about 16 mm wide with finely crowded lamellae, 
broad fold and flanks with three or four simple 
rounded costae. Miss. (Kinderhook): Ohio, Ind., 
Mississippi Valley. 

BREVISPIRIFER Cooper 1942 

(*Spirifcr gregarius Clapp). Exterior ornamentation 
and interior like Mucrospirifer but valves very nar¬ 
row. M. Dev. (Onondaga and Marcellus) (Que.; 
N. Y., Mich., Ohio, Ind., Ill.). 

*B. gregarius (Clapp) (122—22-26). About 19 
mm wide, beak strongly incurved; fold and sulcus 
without median costa. Dev. (U. Onondaga-Colum- 
bus): N. Y., Ohio, Ind. 

B. lucasensis (Stauffer) (122 17-19). Like pre¬ 

ceding but having a costa in the sulcus and stronger 
concentric lamellae. M. Dev.: Que.; Mich. (Dun¬ 
dee), Ohio (Delaware). 

COSTISPIRIFER Cooper 1942 
(*Spirifer planicostatus Swartz). Large; fold and 
sulcus costate, costae broad and flat with narrow 
interspaces; costae covered with fine radial lines; 
dental plates strong; crural bases in dorsal valve 
cup-shaped and welded to sides of valve; noto- 
thyrial cavity broad and moderately deep. L. Dev. 
(Oriskany) (Que., Ont.; N. Y., Appalachians, Ill., 

W. Term., Mo., Great Basin). 

*C. arenosus (Conrad) (122-27-31). Same range 

and distribution as genus. 

FIMBRISPIRIFER Cooper 1942 

(*Spirifer venustus Hall). Large, narrowly rounded 
sides, fold and sulcus costate; costae bifurcating; 
entire surface covered with zigzag concentric 
lamellae bearing a fringe of small spines along their 
edge; ventral interior with strong dental plates; 
dorsal interior with crural bases supported by short 
subparallcl plates. M. Dev. (Onondaga-Tichenor) 
(Ont.; N. Y., Pa., Mich., Ohio, Ind., Ky., Ill., Mo.; 

Al&skR) • 

F. divaricatus (Hall) (123—1, 2). Large, trans¬ 
verse, with narrowly rounded margins and sub- 
angular fold; costae strong, bifurcating or trifur- 


cating to produce occasional fascicles. Dev. (I,. 
Onondaga): Ont.; N. Y., Mich., Ohio, huh, Mo. 

*F. venustus (Hall) (122 32 31). Like preceding 

in outline but with finer costae and lower fold. 
M. Dev. (Hamilton): Ont.; N. Y., Pa., Mich., 
Ohio, Ind., Ky. 


PA RASIM RIFEll Wedekind 


1926 


( *Spirifn • cultrijugatus Roemer). Large, with low, 
broad costae bifurcating near front of valve; fold 
carinate and sulcus deep, noncostate; entire surface 
covered with concentric undulating lines of tiny 
spines. Dev. (Onondnga-Marcellus): Ont.; N. Y., 
Pa., Md., Ohio, Ind., Kv., III. 

P. acuminatus (Conrad) (123—3-5). Large, 
anterolateral extremities narrowly rounded; hinge 
narrower than greatest shell width. II. Onondaga: 
Ont.; N. Y., Pa., Md., Ohio, Ind., Ky. (A related 
species occurs in the Marcellus of N. ^ .) 

P. bownockeri (Stewart). Hamilton: N. Y.?, 

Ohio. 


SPINOCYRTIA Fredericks 1916 

(*DeUhyris granulosa Conrad). Medium-sized to 
large; noncostate fold and sulcus; costae broad and 
low, entire surface covered with minute tear-shaped 
granules. M. Dev. (Hamilton) (Ont.; N. Y., Pa., 
Mich., Ind., Ia.). 

*S. granulosa (Conrad) (123—6-8). Hamilton, 
Tully: Ont.; N. Y., Pa. 

BRACHYSPIRIFER Wedekind 1926 
(*Spirifer carinatus Schnur). Generally wide, with 
long ventral palintrope; costate, costae smooth; fold 
and sulcus smooth; ventral interior with strong den¬ 
tal plates; dorsal interior with short median septum. 
M. Dev. (Ont.; N. Y., Pa., Md., Va., Mich., Ohio, 
Ind., Ky., Mo., Ark.) 

B. audaculus (Conrad) (123—12, 13). Attaining a 
width of 50 mm; cardinal extremities acute; fold 
narrow, moderately high, rounded; flanks with 20 
to 30 narrowly rounded, crowded costae; growth 
lamellae distant. Dev. (Hamilton): N. Y., Appa¬ 
lachians, Ohio, Ind., Ky., Ill., Mo., Ark. 

ACROSPIRIFER Wedekind 1926 
(*Spirifer primaevus Steiniger). Subsemicircular to 
transversely semielliptical, costate and lamellose 
spiriferoids; fold, and sulcus noncostate; dental 
plates strong, muscular field large, elongate-oval; 
dorsal interior with thick socket plates. U. Dev. 
(widespread). 

A. gaspensis (Billings) (123—9-11). Transverse, 
large, attaining a width of 44 mm; sulcus moder¬ 
ately wide; flanks with 10 to 13 costae. Dev. (Gasp6): 
N. B., Que. ; Me. 


PLATE 124 

[All figure® are xl and after Weller [Ill G S. M 1] unless otherwise indicated.] 

. ,, « infer inn 1-5 9 lalermlla. V. D. Post, Ant. and S views. 6-9. S. Increbeacene. Ant. V. D. and S views. 10-13. S. blfureatua. 
V D AnfrndS vJews. tiilV-S. keokuk. D. V. S. and Ant views. 18. 19. S. orestes [original]. S. and D vte«. 20-22 S. rockymontanu. 
(original). V. S, and D views. 23, 24. S. arkanaanua [original], D and Post views. 25-27. S. grimeai. D. S. and \ view . 
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A. murchisont (Cftstohmu) (123 -15, 16). Large, 
transverse, over 50 mm wide when full grown; fold 
narrowly rounded; flanks with six or seven distant, 
strong and narrowly rounded costae. L. Dev. (Oris- 
kany): N. B., Quo., Ont.; N. Y., Appalachians, 
W. Tenu., III., Mo. 

A. pinyonensis (Meek) (123—14). About 32 mm 
wide; sulcus shallow; fold low and flattened; flanks 
with 11 costae, the outer three indistinct. Dev. (L. 
Nevada); Nev. 

ANTISPIRIFER Williams 1910 

( *A . harroldi Williams 1123-17-19]). Small spirifer- 
oid with flat ventral valve and convex dorsal valve; 
hinge wide, dental plates well developed; ventral 
musculature and dorsal interior as in Acrospirifcr , 
surface costate, lamcllose. L. Dev. (Me.) 

PLATYRACHELLA 
C. L. Fenton and M. A. Fenton 1924 

(*Spirifera macbridei Calvin). Large, flanks costate, 
fold and sulcus noncostate or with occasional secon¬ 
dary anterior costation; entire surface covered with 
fine radial lines of granules or fine radial lines when 
granules are worn off; palintrope long, ranging from 
nearly flat to strongly curved; ventral interior with 
thick dental plates and short flat apical plate; dorsal 
interior with transverse cardinal process and shallow 
brachial supports. M. and U. Dev. (Marcellus to 
Chemung) (N. Y., Appalachians, la.). 

P. oweni (Hall) (123-23-26). About 37 mm wide; 
incurved ventral beak, low somewhat flattened fold 
marked by a narrow furrow; flanks marked by about 
14 broadly rounded costae. M. Dev.: Ind., Ky. 

P. iowensis (Owen) (123 —22). Large, mucronate, 
with subcarinate fold and broad curved interarea. 

M. Dev.: Ia. (Cedar Valley). 

P. mesastrialis (Hall) (123—20, 21). Suggests 
P. iowensis but differs in being smaller, less mucro¬ 
nate, and in having a broad, low fold, and broad, 
low costae on flanks. Dev. (Hamilton-Chemung): 

N. Y., Appalachians. 

SPIRIFER Sowerby 1814 
(*Anomites striatus Martin). Medium-sized to large, 
transverse, generally with hinge forming widest 
part; completely costate; dental plates stout; brach- 
idium with many coils laterally directed; jugum in¬ 
complete; cardinal process a roughened area under 
beak Miss, to L. Penn, (all areas of outcrop). 

S. grimesi Hall (124-25-27). Very large, broad, 
with poorly defined fold and sulcus; costae numer¬ 
ous. Miss. (Burlington): Ill., Ala., Ia., Mo., Ark., 
Okla., Nev. 


S. lateralis Hall (124 1 5). Very wide and short, 

with high, carinate fold. Miss. (Warsaw): Ind., Ky., 
Trim., Ala. 

S. arkansanus (iirty (124—23, 24). Moderately 
large, hinge width 55 mm, length about. 40 iiiin; 
sulcus moderately deep; tongue long, acute; fold 
low, subacuminate anteriorly, poorly defined pos¬ 
teriorly. Miss. : Ark. (Spring (’reek), Okla. (Mayes). 

S. orestes Hall and Whitfield (124 —18, 19). 
Small, with rounded lateral margins; mid-width 
about 25 mm, length 22 mm; hinge narrower than 
mid-width; sulcus shallow, fold low. U. Dev. (Hack- 
berry anil equivalents): Ia., Ariz., N. Mcx. 

S. keokuk Hall (124-14-17). About 33 mm wide; 
sides narrowly rounded; rotund ventral umbo; sulcus 
broad; flanks with 11 to 15 costae. Miss. (Keokuk): 
S. Appalachians, Ill., Ia. 

S. bifurcatus Hall (124-10-13). Small, about 19 
mm wide; ventral valve gibbous; fold consisting of 
two costae, sulcus with one; flanks with five to eight 
simple costae. Miss. (Warsaw): S. Appalachians, 
Ind., Ky., Tenn. 

S. increbescens Hall (124—6-9). Length slightly 
less than width, about 38 mm wide along hinge; 
cardinal extremities alate; fold low; costae strong, 
broadly rounded, numbering 14 to 18 on flanks, and 
4 on fold. Miss. (Chester): S. Appalachians, Ky., 
Mississippi Valley. 

S. rockymontanus Marcou (124—20-22). Sug¬ 
gesting S. increbescens, but smaller, with less in¬ 
curved beak, and more elevated fold. L. Penn.: 
S. Appalachians, Ohio, Okla., Colo., Tex., N. Mex. 

NEOSPIRIFER Fredericks 1919 
(*Spirifer fasciger Keyserling). Generally large and 
transverse, rarely narrow, spiriferoids with strong 
fasciculate costae. Penn., Perm, (all areas of these 
rocks). 

N. dunbari King (125—7, 8). Medium-sized, sub- 
triangular, widest at hinge; sulcus narrow; tofffeue 
moderately long; fold narrowly rounded; costae 
bold, subangular, strongly fasciculated. Penn. 
(Marmaton-Wabaunsee): Midcontinent. 

N. cameratus (Morton) (125—5, 6). Large, re¬ 
sembling N. dunbari but differs in having low 
rounded costae and very little fasciculation at the 
beak; fold low and rounded, sulcus shallow, rounded; 
young specimens transverse, adult with bluntly 
angular cardinal extremities and length exceeding 
two-thirds the width. L. Penn.: Pa., Ohio, Ia., Mo., 
Okla., Tex. 

N.? texanus (Meek) (125—3, 4). Small, longer 
than wide, with length about 25 mm and width 
18 mm. Penn.: Okla., Tex. 
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(All figures are xl and original by Cooper unless otherwise indicated.) 

1-8. Neosplrifer spp. 1. 2. N. condor. V and D views. 3. 4. N.T texanus. D and S views. 5. 6. N. cameratus. Post and D views. 7. 8. N. 
danbart. Post and D views. 9-11. Brsehythyris subcardtformls [Ill G S. M 1]. V. D. and S views. 12-17. Syringosplr. spp. 12-U. a 
prfana [USGS. B 391], S. Post, and Ant views. 15-17. S. alia [Pal N Y 4], Post and Ant views of Imp V .nt; Imp D .nt. 18-20. (Mspella 
crisps [Pal N Y 8). V int (x3); D ext (x2); D int (x3). 21, 22. Delthyris perlaxnelloaa. V .nt; D ext. 23 . 24. Delthyris sulcata [Pal NY 
8 (2)]. D ext; enlarged surface of ext. 26. Crispella vanuxeml. Slab showing numerous specimens. 
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N. condor (Orbigny) (125 -1, 2). Large, triiim- 
verso, usually nlnto, width approaching twice the 
length. Perm. (Wolfoamp): Tox., N. Max., Cal. 

HRACI1YTI1Y1US McCoy IS I» 

(*Spirifera oval is Phillips). length ami width suh- 
equnl, outline oval to subcircular, hinge short; fold 
and sulcus costate; costae broad and rounded; dental 
plates obscure. Miss. (1ml., Mississippi Valley, 
Okla.). 

B. subcardiformis (Hall) (125—0-11). Large, 
Buborbicular in outline, S to 10 simple costae in¬ 
creasing in width anteriorly ; fold with 4 costae, sul¬ 
cus with 3. Miss. (Warsaw): Ind., 111. 

SYRINGOSPIRA Kindle 1909 
(*S. pritna). Ventral palintrope exceptionally long 
and flat; dclthyrium closed by a long flat pseutlo- 
deltidium; dorsal valve as in Syringolhyris\ fold and 
sulcus costate. U. Dev. (Conewango) (N. A'., Pa., 
Ohio, N. Mex.). 

*S. prima Kindle (125-12-14). U. Dev.: N. Mex. 
(Percha). 

S. alta Hall (125-15-17). Approaching 75 mm 
in width; cardinal extremities alate; fold low and 
broad; interarea wider than long. U. Dev. (Cone¬ 
wango): N. Y., Pa., Ohio. 


CRISPELLA Kozlowski 1929 

(’'Spirifer crispus Hisinger). Shells small, short- 
hinged, coarsely costate; lamellose, the laVnellae 
bearing simple spines; ventral interior with long 
dental plates but no median septum. M. and U. Sil. 
(N. Y., Appalachians, Ohio, Ind., Ky., W. Tenn., 

Mo., Okla.). u 

♦C. crispa (Hisinger) (125—18-20). Small, sub¬ 
elliptical in outline; surface marked by six to eight 
broad costae. M. Sil.: N. S. f Ont.; N. Y., Ind. 

C. vanuxemi Hall (125—25). Small, with nar¬ 
rowly rounded sides; surface marked by two to four 
broad costae on the flanks; fold and sulcus not 
strongly developed. Sil. (Manlius): N. Y., N. J., 
Appalachains. 


DELTHYRIS Dalman 1828 

(*D. elevata). Larger than Crispella, usually wide- 
hinged, costate, lamellose, lamellae bearing short 
simple spines; ventral interior with long dental 
plates and a high median septum. M. Sil. to L. Dev. 


(N. II., Qiio.; N. Y., Appalachians, W. Tenn., III., 
Mo., ()kla.). 

1). sulcata Hisinger (125 23, 24). Widest at 
hinge; sulcus low, narrowly rounded; four to seven 
costae on flanks. M. Sil.: Out.; N. Y. 

1). perlatncllosa (Hull) (125 21, 22). Large, 

about 38 mm wide; ventral valve with strongly in¬ 
curved beaks; delthyrium covered by a deltidium; 
fold narrowly rounded; sulcus deep; flanks marked 
by four to six costae. L. Dev.: Quo.; N. Y. (New 
Scotland), Appalachians, W. Tenn., Mo., Okla. 


KLYTIIA Fredericks 1918 
(* Del thy ris ft mini at us Conrad). Transversely ellip¬ 
tical in outline; biconvex, valves subequal in depth; 
costntc, with low rounded costae crossed by distant 
lamellae bearing one row of long double-barreled 
spines; ventral valve with strong dental plates and 
median septum; dorsal valve with strong socket 
plates supported by short septa; no median septum. 
Dev. (Hamilton) (N. Y., Appalachians, Mich., 
Ohio, Ind., Kv., Ia., Great Basin; Mackenzie 
Valley). 

E. fimbriata (Conrad) (126 —1-3). Hamilton and 

Tully : Out.; N. Y., Appalachians, Mich., Ind., Ky., 
Tenn., Ill. 

TORYNIFER Hall and Clarke 1895 
(*T. critic us H and C = Spirifer pseudolineatus 
Hall). Outline subelliptical, profile biconvex, valves 
subequal in depth; uniplicate; surface marked by 
concentric lamellae bearing a row of fine double- 
barreled spines; dental plates strong; median septum 
of ventral valve usually fairly well developed; dorsal 
interior with long concave hinge plate supported by 
a low median septum. Miss. (S. Appalachians, Ind., 
Ky., Mississippi Valley, Ark., Okla.). 

*T. pseudolineata (Hall) (126—4-8, 16, 17). 
Large, attaining a width of more than 38 mm; sulcus 
moderately deep but fold low; interior with numer¬ 
ous radiating ridges. Miss. (Keokuk): Ky., Ind., 
Mississippi Valley. 

T. setigera Hall (126—13-15). Like the preceding 
but form differing in proportionally narrower, lower 
fold and less development of internal radii. Miss. 
(Chester): Ky., Ala., Mississippi Valley, Ark. 


PHRICODOTHYRIS George 1932 
(*P. lucerna). Shells of medium size, noncostate, 
with concentric rows of double-barreled, hollow 


PLATE 126 


(All figure* are xl and original by Cooper unless otherwise indicated.) 

1-3. Elytha fimbriata. V, D, and S views. 4-8.Torynifer pseudolineata [Ill G S, M 1). V. S, and D views; Imp D and V int*. 9, 10. Phrico- 
dothyris perplexa. S and D views. II, 12. Proaaerella modestoldes. Imp V int; Post view of int F (x2). 13-17. Torynifer app. 13-15. T. 
setigera [III G S, M 1], V, 8. and D views. 16, 17. T. pseudolineata. V and D ints (x2). 18-20. Crurithyrls planoconvex*. S and D views; 
D int (x3). 21-26. Ambocoella umbonata. D, V, and S views; Imp V int (x2); D int (x3); D ext (x2). 27-31. Eehlnocoelia ambocoelloldes 
(x2) [GSA, B 46). V ext; D int and ext; Imp V int; Imp D int. 32, 33. Emanuella subumbona. D and S views. 34, 35. “Martiniopris”? 
mala. D and S views. 36, 37. “Martinlopals”? kirkl. S and D views. 38, 39. Emanuella pennsylvanlca. S and D views. 40-43. Metaplasia 
pyxidata. D and V exts; D ext (x2); D int (x2). 44-46. Martlnlopsis laevls. V, Post, and D views of an Int F. 47-49. Whltfleldella nltlda. 
V D and S views. 50-55. Cryptothyrella spp. 50, 51. C. quadrangularle. D and S view's. 52-55. C. cyllndrica. Imp V muscle area; D and 
8 'views; 8 view of spiralium showing jugum [Pal N Y 8). 56-62. Merlsta spp. 56—59. M. tennesseensis. S, V, and D views; V int (x2). 
60-62. M. typa V int (x2): D and S views. 









spines; vontrul vnlvo with narrow interarea; ventral 
interior without dental plates or median septum; 
dorsal interior without median septum. Penn., 
Perm, (all areas of outcrop). 

P. perplexa (McChesney) (126 —9, 10). Broadly 
elliptical in outline, attaining a width of 25 mm; 
ventral valve deeper than dorsal; beak strongly in¬ 
curved; lamellae narrow, numerous. Penn.: I ml., 
Ky., Mo., Neb., Kan., Okla., Tex., N. Mex., western 
U. S. A. 

PROSSERELLA Grabau 1910 

(*P. modestoides) . Exterior nonspinose but otherwise 
suggesting Elytha ; ventral interior with long, closely 
spaced dental plates defining a narrow delthyrial 
cavity; dorsal plates as in Elytha. Dev. (Detroit 
River (= Onondaga) of Ont.; Mich., Ohio; Ind. 
(Pendleton). 

*P. modestoides Grabau (126 —11,12). Range and 
distribution same as genus. 

AMBOCOELIA Hall 1860 
(*Orthis umbonata Conrad). Small, subpentagonal 
in outline, smooth or with scattered spines; beak 
incurved; hinge narrow; ventral valve strongly con¬ 
vex with narrow sulcus; dorsal valve gently convex 
in profile; ventral interior with no dental plates; 
dorsal interior with adductor impressions located at 
or anterior to middle. Dev., Miss. (N. Y., Appa¬ 
lachians, Mich., Ohio, Ind., Ky., Rocky Mts.). 

*A. umbonata (Conrad) (126-21-26). Hamilton: 
Ont.; N. Y., Appalachians, Ohio, Ind., Ky. 

CRURITHYRIS George 1^31 
('Spirifer urei Fleming). Like Ambocoelia, small, 
hinge narrower than greatest width; ventral umbo 
incurved; surface smooth to spinose; cardinal process 
sessile, elevated, triangular, tuberculate; dorsal mus¬ 
culature located just anterior to cardinalia; scars 
elongate. Dev.-Perm. (Ohio, Ind., Midcontinent, 

Tex.). 

C. planoconvexa (Shumard) (126 —18-20). Small, 
attaining a width of 10 mm; dorsal valve nearly flat 
but prominent convex umbo; outline nearly circular. 
Penn.: Ind., Ky., Ill., Midcontinent, Tex. 

ECHINOCOELIA Cooper and Williams 1935 
(*E . ambocoelioides). Like CrurUhyris internally but 
exterior provided with concentric rows of fine spines. 
M. Dev. (Skaneateles-Tully) (N. Y. and Pa.). 

*E. ambocoelioides C and W (126— 27-31). 
Tully: N. Y., Pa. 


MARTINIOPSJS Wnagen 1KK3 

(*M. injlata). Shells of about medium size with 
smooth exterior; a shallow ventral sulcus and low 
dorsal fold; beak strongly incurved; delthyrium 
covered with a deltidium; ventral interior with long 
dental plates. M. Dev. (Ont.; Ohio, Nev.). 

“M.” niaia (Billings) (126—34, 35). Large, sul>- 
eireular, length and width about 32 mm; fold low 
and narrow; sulcus best defined in front half; valves 
subcqual in depth. M. Dev.: Ont.; Ohio (Delaware). 

“M" kirki Merriam (126—36, 37). Smaller than 
preceding, attaining a length and width of about 
25 mm; sulcus narrow and deeper; fold low, bearing 
a shallow longitudinal depression. M. Dev.: Nev. 
(Nevada). 

“M.” laevis (Hall) (126—44-46). Large, elliptical 
in outline, attaining 65 mm in width; length about 
two-thirds the width; sulcus wide; ventral muscular 
area small, dental plates short. U. Dev. (Ithaca): 
N. Y., Appalachians. 

EMANUELLA Grabau 1925 

(*£. takwanensis Kayser). Shells generally small, 
wider than long, with smooth exterior, obscure fold 
and sulcus, and without dental plates; dorsal socket 
plates convergent. M. and U. Dev. (Ont.; N.Y., 
Pa., Mich.). 

E. subumbona (Hall) (126—32, 33). Small, trans¬ 
versely elliptical, attaining almost 12 mm in width; 
anterior commissure rectimarginate. M. Dev. (Ham- 
ilton-Tully): N. Y., Pa. 

E. pennsylvanica (Willard) (126—38, 39). Large, 
subpentagonal in outline but with length and width 
about equal; ventral valve much deeper than dorsal; 
ventral beak strongly incurved. M. Dev.: Pa. 
(Tully). 

METAPLASIA Hall a d Clarke 1893 

(*Spirifer pyxidatus Hall). Small; smooth or with 
fine concentric lines; spiriferoid in appearance with 
a wide hinge; strong ventral fold and dorsal sulcus; 
ventral interior without dental plates; dorsal car¬ 
dinal process bilobed. L. Dev. (Oriskany-L. Onon¬ 
daga) (Que., Ont.; N. Y., Appalachians, W. Tenn., 
Ill., Mo.). 

*M. pyxidata (Hall) (126—40^43). L. Dev.: Ont.; 
N. Y. (Oriskany), Appalachians, W. Tenn., Ill., Mo. 

ROSTROSPIRACEA. Impunctate, rostrate, hav¬ 
ing spiralium with more or less complicated jugum. 


PLATE 127 

[All figure* are xl and original by Cooper unless otherwise indicated.] 

lmm4m Hyattldlna congesta [Pal N Y 8 (2)). D ext; D int showing spiralia; Imp D int; hinge plate. 5-11. Nucleoapira spp. 5-7. N. concinna. 
V D and 8 views. 8, 9. N. ventricoaa. Two views of D int. 10, 11. N. plalformia. D and S views. 12-15. Merlstlna maria. V, D, and S 
views'; V int. 15-27. Meriatella spp. 16. M. barrisi. D ext. 17-19. M. atoka. V, D, and S views. 20-22. M. arcuata. V t S, and D views. 

M. robertaenaia. D ext; V and D int*. 26, 27. M. naauta. D and S views. 28-31. Cara arosp Ira euebaris [Pal N Y 8 (2)]. V and D 
views; Imp V int; S view. 32-36. Pentagonla blanleaU. V, Post, and D views; V and D inta. 37. Pentagonia unisulcata (x2). D ext. 
38-51. Athyrla spp. 38. A. cora. D ext. 39-43. A. splriferoldes. V, D, and S views; V and D ints. 44,45. A.lamellosa [Ill G S, M 1]. V ext; 
Imp V int. 46, 47. A. angelicoldes [GSA, SP 25]. V and Ant views. 48-51. A. angelica [Pal N Y 4]. D and V views of Int F; V and 8 
views. 
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WH1TFIELDKLLA Hull mui Clurko 1893 

(*/l fry pa m'ftda Hall). Smooth, subeqimlly nmvi'x, 
rostrate shells; ovate in outline; foramen circular; 
dorsal hinge plate concave, supported by a median 
septum; socket plates thick, elevated; braehidium 
with two laterally directed spiral cones joined by a 
Y-shaped jugum, the tail of the Y curved postero- 
ventrally. L. Sil. to L. Dev. (Ont.; N. \ Appa¬ 
lachians, Mich., Ohio, Ind., Ky., W. Tenn., \\ is., 
Ill., Mo.). 

*W. nitida (Hall) (126-47-10). M. Sil.: N. V., 
Ind., W. Tenn. 

CRYPTOTHYItELLA Cooper 1042 

(*l Vhitfieldella quadrangularis Foerste). Large, elon¬ 
gate-oval, lenticular in profile; ventral beak small, 
incurved; foramen minute; anterior commissure roc- 
timarginate to uniplicate; surface smooth; ventral 
muscle field large, triangular; dorsal interior as in 
Whitfiddella. L. Sil. (N. Y., Appalachians, Ohio 
Valley). 

C. cylindrica (Hall) (126-52-55). Large, attain¬ 
ing a length of 38 mm and a width of 25 mm, fold 
low, sulcus originating near middle of ventral valve. 

L. Sil.: Anticosti; Ont.; N. Y., Ohio (Brassfield). 

*C. quadrangularis (Foerste) (126—50, 51). L. Sil. 
(Brassfield): Ohio, Ky. 

MERISTA Suess 1851 

(*Terebratula herculea Barrande). Exterior like 
Meristella or Whitfieldella ; ventral interior with in¬ 
verted V-shaped chamber with apex of V directed 
posteriorly between dental plates; hinge plate con¬ 
cave, supported by median septum; jugum having 
form of a scissors handle. M. Sil. to L. Dev. (Que.; 
N. Y., Appalachians, W. Tenn., Okla.). 

M. typa (Hall) (126-60-62). Large, subpentag¬ 
onal in outline, attaining 25 mm in length; fold 
low, sulcus shallow, both defined best near front 
margin; ventral chamber rounded above. U. Sil. 
(Keyser): Pa., Md. 

M. tennesseensis Hall and Clarke (126 o6-59). 

Smaller than preceding but with similar outline 
and profile ; about 15 mm long ; anterior emargmate; 
sides more narrowly rounded than in M. typa, ven¬ 
tral chamber angular above. M. Sil.: W. Tenn. 
(Browns port). 

HYATTIDINA Schuchert 1913 

(*Athyris congesta Conrad). Exterior subpentag¬ 
onal, ventral valve with strong median sulcus and 
two lateral sulci; dorsal valve with corresponding 


folds; ventral valve with strong dental plates; hinge 
plate divided by a narrow groove; median septum 
absent; spire loosely coiled; jugum as in W'/iil- 
Jidtldlu. M. Sil. (Anticosti; Ont.; N. Y., Appa¬ 
lachians). 

*11. congesta (Conrad) (127 I 4). Clinton: Out..; 

N. Y. 

NUCLKOSIMRA Hall 1X57 
(*Spirifcr ventrirosa). Small, subcircular, beak 
small; surface covered with short spines; ventral 
interior without dental plates; muscular field fla- 
bellate; median septum extending from delthyrial 
cavity nearly to front margin; dorsal hinge plate 
recurved into ventral delthyrial cavity; jugum with 
long process extending almost to ventral valve. 
M. Sil.-L. Miss. (Que., Ont.; N. Y., Appalachians, 
Ind., Ky., \V. Tenn., Okla.). 

N. pisiformis (Hall) (127—10, 11). Nearly cir¬ 
cular in outline; with a diameter of nearly 13 mm; 
thickness moderate; spines very slender. M. Sil. 
(Waldron): Ind., W. Tenn. 

*N. ventricosa (Hall) (127—8, 9). Outline slightly 
elliptical; valves deep. L. Dev. (New Scotland and 
equivalents): N.Y., Appalachians, W. Tenn., Okla. 

N. concinna (Hall) (127—5-7). Larger than either 
of preceding; broadly elliptical in outline; valves 
deep. M. Dev. (Hamilton): Ont.; N. Y., Pa., Mich., 
Ind., Ky. 

MERISTINA Hall 1807 

(*Meristella maria). Large, valves of subequal depth; 
low dorsal fold, smooth surface; ventral interior like 
Meristella-, hinge plate divided, supported by a long 
median septum; jugum consisting of two lateral 
branches inclined backward and forming a stem 
bifurcated at its end. M. Sil. (Que.; N. Y., Ind., 
W. Tenn., Wis., Ill., Mo.. Okla.). 

*M. maria (Hall) (127—12-15). M. Sil.: N. Y., 
Ind., W. Tenn. 

MERISTELLA Hall 1860 (106 18) 

(*Alrypa laevis Vanuxem). Small to large, smooth, 
biconvex usually with a dorsal fold; oval in outline; 
rostrate, with circular foramen; ventral interior with 
dental plates and deeply impressed muscular area 
forming a trapezoidal or triangular pit; hinge plate 
divided, supported by a strong median septum and 
forming a small subrostral chamber; jugum similar 
to Merista. U. Sil. to M. Dev. (Keyser-Tully) (N. B., 
Que., Ont.; Me., N. Y., Appalachians, W. Tenn., 
Ill., Mo., Okla., Nev.). 

M. atoka Girty (127—17-19). Length and width 


PLATE 128 

[All figure* are xl and original by Cooper unless otherwise indicated.] 

I-S Clelotbyrldlna spp. 1* 2. C. hirnUu V and S views. 3—5. C. sublamellosa. V r and D ext*; D ext (x2). 6-8. C. orbicularis. V, D # and S 
views. 9-20. Compoalta spp. 9-12. C. subtillta. V, D, and S views; D int. 13-15. C. subquadrata (Ill G S, M 1). Ant, V, and D views. 
16-20. C. trinuclea (111 G 3, M 1J. V, D, Ant, and D views; D view of elongate individual. 21-24. Leptellina tennesseensis. D Post (x3); 
D ext and int (x2); V ext (x2). 25-28. Sowerbylte* triseptatus. D int (x3); V int (x2); D ext* (xl, x2). 29-33. Bimuria superba. V ext 
and int* D ext; two views of D int (x2). 34—36. Plectodonta transversalis. V and D exta; D int (x2) from Gotland. 37, 38. Ptychoglyptu* 
virgtnlensU (x2). V ext and int. 39-49. Sowerbyella spp. 39, 40. S. clarksvillensls. V ext; D int (x2). 41-43. S. rugosa. D exts (xl, x2); 
Ub showing numerous D int*. 44-49. S. punctostriata. D ext* (xl, x3, x2); V and D int* (x2); slab showing numerous valves. 
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about 19 mm; greatest width anterior to middle; 
beak anglo about 90°; fold narrowly pinched an¬ 
teriorly; ventral tongue long and acute. L. Dev.: 
W. Tenn., Okla. 

M. arcuata Hall (127—20-22). Slightly larger than 
preceding, attaining a length and width of about 
25 mm; fold less carinate and sulcus much shallower 
than preceding. L. Dev. (New Scotland): N. Y., 
Appalachians. 

M. barrisi Hall (127—10). Large, longer than 
wide; fold low and broad; maximum width anterior 
to middle, beak angle about 75°; length about 28 
mm, width 25 mm. M. Dev.: N. Y. (L. Hamilton). 

M. robertsensis Merriam (127 —23-25). Large, 
wider than long; width 38 mm, length 25 mm; sulcus 
broad and shallow; fold low; maximum width at 
about the middle; beak angle about 120°. L. Dev.: 
Nev. (Nevada). 

M. nasuti (Conrad) (127—26, 27). Large; longer 
than wide; length about 44 mm; maximum width 
at middle; outline rhomboidal; fold narrowly 
rounded; beak angle about 90°. Dev. (Onondaga): 
Ont.: N. Y., Appalachians, Ohio, Ind., Ky. 


CAMAROSPIRA Hall and Clarke 1893 

(*0. eucharis Hall). Like Meristella but having a 

spondylium in the ventral valve. L. and M. Dev. 

(Onondaga-Centerfield) (Ont.; N. Y., Mich., Ohio, 

Ind., Ky.). ^ 

*C. eucharis (Hall) (127—28-31). Onondaga: 

Ont.; N. Y. (a closely related species in Hamilton 

(Centerfield) of Ont.; N. Y., Mich., Ohio, Ind., 

Ky.). 


PENTAGONIA Cozzens 1846 
(*Atrypa unisulcata Conrad). Pentagonal in outline, 
dorsal valve the deeper of the two; ventral valve 
with broad sulcus; dorsal valve with strong fold 
marked medially by a narrow sulcus; ventral in¬ 
terior like Meristella ; dorsal interior with ponderous 
thickened hinge plate bearing a deep pit in its 
posterior face. L. and M. Dev. (L, Onondaga to 
Centerfield) (Ont.; N. Y., Pa., Ohio. Ind., W. 

Tenn.). __ . 

*P ..nisnlcata (Conrad) (127—37). Hexagonal to 

pentagonal in outline; dorsal valve with narrow fold 
having deep longitudinal depression extending 
nearly to front margin; profile showing valves of 
subequal but moderate depth. Dev. (Onondaga): 
Ont.; N. Y., Appalachian^W Tenn. 

P. bisulcata (Hall) (127—32-36). Much deeper 
than preceding, with a broader fold having a less 
deep and shorter median depression. M. Dev. 
(Centerfield and equivalents): Ont. (Hungry Hol¬ 
low); N. Y., Pa., Ohio (Prout), Ind. (Beechwood). 


ATI 1YItlS McCoy 1811 

(*Tcrchratula concmtrica Much). Subcquidly bi¬ 
convex; transversely elliptical, subcircular 1<> clon- 
gate-ovate; exterior smooth or lamellose; ventral 
valve silicate, dorsal valve with low fold; foramen 
circular; ventral interior with short stout dental 
plates; dorsal interior with apically perforate hinge 
plate; median ridge low; juguni complex. M. Dcv.- 
Miss. (all areas of outcrop). 

A. cora Hall (127—38). Small, about 19 to 25 mm 
wide; slightly wider than long; outline subpenta¬ 
gonal, valves subequal in depth; sulcus shallow; 
fold low, defined at front only. M. Dev. (L. Hamil¬ 
ton): N. Y. p Appalachians, Ind., Ky. 

A. spiriferoides (Eaton) (127—39—13). Very large, 
subcircular, 38 mm or more wide; lamellose with 
numerous crowded lamellae. M. Dev. (U. Hamilton): 
N. Y., Appalachians. 

A. angelica Hall (127—48-51). Small, 13 to 25 
mm wide; subpentagonal in outline; sulcus deep; fold 
prominent on anterior half of valve; surface marked 
by regular fine concentric lamellae. U. Dev.: N. Y., 
Pa., Appalachians. 

A. angelicoides Merriam (127—46, 47). Like pre¬ 
ceding but generally smaller in size, more ventricose 
and with greater development of sulci on each side 
of fold. U. Dev.: Nev. (U. Devils Gate). 

A. lamellosa (L’Eveilte) (127—44, 45). Large, 
transversely elliptical, with narrowly rounded sides 
and strong, distant concentric lamellae. Miss. 
(Burlington): Mississippi Valley. 

CLEIOTHYRIDINA Buckman 1906 

(*Athyris royssyii Davidson). Subequally biconvex; 
outline transversely elliptical to longitudinally ovate; 
beak small; foramen circular; surface lamellose, 
lamellae bearing long slender spines; interior sug¬ 
gesting Athyris but with triangular hinge plate; 
primary lamellae attached to crura not only at their 
apices but for a short distance along their inner 
faces, not making the nooses peculiar to Athyris 
proper; they are broad and bladelike, narrowing 
beyond insertion of jugum; jugum is situated pos¬ 
teriorly; accessory lamellae are narrow near their 
origin, broaden and then taper again, having the 
shape of a sickle. Miss.-Perm. (Appalachians, Ind., 
Ky., Ill., Mo., Midcontinent, Ark., Tex.). 

C. hirsuta (Hall) (128—1, 2). Small, subcircular, 
about 12 mm in length and width; valves subequally 
convex. Miss. (Warsaw-Ste. Genevieve): Ind., Ky., 
Ohio Valley. 

C. sublamellosa (Hall) (128—3-5). Length and 
width about 19 mm; ventral valve shallow, dorsal 
strongly convex; specimens stripped of spines show 
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[All figures are xl and original by Cooper unless otherwise indicated.] 

1 -7. ChrUtUnU aub«HJ.drata. D ext (x2); V inta <x2); D int (x2); V and D exta; Post view of D int (x2). 8, 9. CymostropbU patersonl 
[Pal N Y 41- Two V exta. 10. Brachyprlon leda (x3). 11. Oplldna minneaoiensia. D int (x2). 12, 13. Protomegaatrophla profunda. D and 

V exta. 14 - 16 . Oplklna aeptata. D int (x2); V and D exta. 17-24. Raflneaqulna spp. 17, 18. B. naauU. V and D exta. 19-22. B. loxorhytle. 

V and D inta; D and V ext s. 23. B. deltoldea. V ext. 24. R. trentonensis. Slab showing numerous specimens. 























IM.IX 'TODONTA 


a low fold and sulcus; if spines arc presold., fold 
and sulcus arc more pronounced. Miss. ((’hosier): 

S. Appalachians. Ind., Ky., Mississippi Valley. 

C. orbicularis (MeChosnoy) (128 —0 8). Attain¬ 
ing a length aiul width of 10 nun; valves strongly 
convox, the dorsal slightly more convex than the 
ventral. Penn.: Ind., Mo., Neb., Kan., Okla. 

COM POSIT A Brown 1849 

(’*Spirifer ambiguus Sowerby). Shells resembling 
Athyris, with circular foramen; surface smooth; 
strong ventral fold and dorsal sulcus; ventral in¬ 
terior with dental plates; dorsal hinge plate quadrate 
like that of Athyris but without median septum; 
iugum with broad saddle-shaped median plate often 
bilobed, bearing a process directed posteriorly and 
splitting into slender lamellae curved postcro- 
laterally on each side of crura. Miss.-Perm. (all 
areas of outcrop). 

C. trinuclea (Hall) (128-10-20). Variable, sub- 
triangular in outline, valves subequally deep; told 
low, sulcus shallow. Miss. (Salem-Chester): S. Appa¬ 
lachians, Ind., Ky., Mississippi Valley i 

C. subquadrata (Hall) (128 13-15) Like pre¬ 

ceding but in general somewhat larger, rouncter m 
outline, and with stronger fold and sulcus. U. Miss. 
(Chester): S. Appalachians, Mississippi \ alley, Ark., 

Okla 

C. subtilita (Shepard) (128-9-12). Small sub- 
circular, attaining a length-width of about 16 mm 
fold and sulcus low, shown best on the an ^ lor 
commissure. Penn.: Ill., Ia., Mo., Neb., Kan., Okla. 

Pseudopunctate Articulata. Shells pseudopunctate. 

STROPHOMEN ACEA. Pedicle threadlike emerg¬ 
ing from a tiny apical foramen or atrophied if shells 
lie free on sea bottom or are attached by more or 
less of ventral surface; pseudodeltidium and clulid- 
ium usually well developed; lophophore supported 
by short brachiophores. 

LEPTELLINA Ulrich and Cooper 1936 
(-L. Umnesseensis). Externally like Sowerbyella in 
outline, profile and ornamentation; dorsal valve with 
carinate median ridge, and elevated visceral area 
occupying the regions on each side of septum, car¬ 
dinal process a simple ridge; chihdial plates present. 
M. Ord. (Chazy-Black River) (N. Y., Appalachians, 

N ® V L. ) tenne 8S een S ia U and C (128-21-24). M. 
Ord.: S. Appalachians. 

SOWERBYITES Teichert 1937 
(*S. medioseptcUa ). Externally like Sowerbyella but 


internally with a single strong median septum and 
a small lateral septum on each side; surface often 
lamellose. M. Ord. (Appalachians, Arbuckles of 
Okla.) 

S. triseptatus Willard (128 25 28). Resembles 

Sowerbyella externally but usually shows wrinkled 
thin lamellae along margins; ventral interior with 
elongate diductor sears terminating in elevated 
callosities; dorsal interior with prominent median 
septum and a smaller secondary septum on each 
side. M. Ord. (post-Mosheim to pre-Athens): Appa¬ 
lachians. 

SOWERBYELLA Jones 1928 

(*Leptaena sericea Sowerby). Transverse, wide- 
hinged, concavo-convex shells with fine cos tel lac of 
unequal size, the smaller ones grouped between the 
larger ones; ventral interior with long diductor scars; 
dorsal interior with simple cardinal process fused 
with brachial processes to form an inverted and flat¬ 
tened V; two slightly divergent septa occupy mid¬ 
dle of valve. M. and U. Ord. (all areas of outcrop). 

S. punctostriata (Mather) (128 —44-49). Attain¬ 
ing a width along the hinge of about 19 mm; con¬ 
vexity gentle; cardinal extremities slightly acute; 
costellac bearing small spines. Ord. (Trenton): Ont.; 
N. Y., U. Mississippi Valley. 

S. clarksvillensis (Foerste) (128—39, 40). Rich¬ 
mond (Waynesville): Ohio Valley. 

S. rugosa (Meek) (128 —41—43). Width nearly 
twice the length; anterior often roughened by 
crowded lamellae; region just anterior to posterior 
margin marked by oblique wrinkles. U. Ord.: Appa¬ 
lachians, Ohio Valley (Eden). 

BIMURIA Ulrich and Cooper 1942 (105—6) 
(*R. superba). Concavo-convex with surface covered 
with thin wavy lamellae; interior of ventral valve 
without dental plates; delthyrium covered; foramen 
small, apical; dorsal interior with two long septa, 
simple cardinal process and chilidial plates. M. Ord. 
(Lenoir-Chambersburg) (Pa., Va., Tenn., Ala.). 

*B. superba U and C (128 —29-33). M. Ord.: 

S. Appalachians. 

PLECTODONTA Kozlowski 1929 
(*p. mariae). Externally like Sowerbyella but inter¬ 
nally with a denticulate hinge and four septa in the 
dorsal valve. M. Sil. (N. Y., Ohio, Ind., Ky., Tenn., 

Ala.). v , 

P. transversalis (Dalman) (128—34-36). Hihge 
width about 19 mm; ventral valve strongly convex; 
dorsal valve deeply concave; cardinal extremities 
alate. Niagaran: N. Y., Ind., Ky., Ala. 


PLATE 130 

[All figures are xl and original by Cooper unless otherwise indicated.] 

. , nlanoeonvexa V D and S views; D and V ints. 6. 7. S. viclna. V and D exte. 8-10. S. nutans. V and D 
l- 18 .Strophomen.spp. 1-^.^ pUn • • ^ y 15 _ 18 . s . .ennea^enais. V int; S view; D and V ext,. 1*. 20. Strophonell. 

^t^n^VKxt; Imp D int. 21-24. Strophomen. pUnumbona. V and D exta; V and D ints. 25. Meg.-trophl. con- 

c*v.. V ext. 28-28. Strophonell. unpl.. D and 8 views; V int. 
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CHRISTIANIA 



PTYC110GLY1*TUS Willard 1928 
(*/». virginiensis ). Transverse, with acuminate car¬ 
dinal extremities; piano- to concavo-convex; finely 
costellatc, with groups of line costcllac bounded by 
stronger ones ami all undulating over zigzag wrin¬ 
kles; dorsal interior similar to Som rbi/itcs. M. Ord. 
(Holston, Whitesburg) (Black River of Ncwf.; Va., 
Tenn., Ala.)- 

*P. virginiensis Willard (128—87, 88). M. Ord. 
(Whitesburg): S. Appalachians. 


RAFIN ESQU1N A 
Hall and Clarke 1892 (106-9) 
(*Strophomena altemata Emmons). Generally large 
with concave or flat dorsal valve and convex ventral 
valve; foramen apical; palintrope well developed; 
pseudodeltidium convex; costellate with costellae of 
unequal size, the fine ones usually separated into 
groups by the large ones; shell substance with 
coarse pseudopunctae arranged in longitudinal rows, 
ventral valve with large flabellate muscular area, 
dorsal valve with bilobed cardinal process and short 
median ridge. M. and U. Ord. (widespread through¬ 
out N. America). 

R. trentonensis Conrad (129—24). Small, wider 
than long with the width along the hinge attaining 
about 25 mm; ventral valve flat or gently concave; 
ventral convexity gentle. M. Ord. (Trenton): Ot¬ 
tawa Valley; N. Y., Appalachians, U. Mississippi 


Valley 

R. deltoidea (Conrad) (129-23). Subtriangular 
in outline; hinge 25 mm or more wide; cardinal ex¬ 
tremities alate; valves geniculated 16 mm anterior 
to beak at about 110°; geniculated pant narrowly 
folded medially. M. Ord. (Trenton): Ottawa Valley; 


N Y 

R. ‘ponderosa Hall. Large, generally wider than 
long with heavy shells; gemculation takes place 
about 31 mm from beak; angle of gemculation about 
135°. U. Ord. (Maysville): N. Y., Ohio \ alley, 

W rT nasuta (Conrad) (129-17, 18). Smaller than 
preceding, with thinner shell; median ;anterior nar¬ 
rowly folded. U. Ord. (Maysville, Pulaski). N. Y., 

°r! loxorhytis (Meek) (129—19-22). Differs from 
R. ponderosa by its greater size and alate cardinal ex¬ 
tremities. U. Ord. (Richmond); Ohio, Ind., Ky. 


large flnhrllnto muscular area; dorsal interior with 
bilobed cardinal process and live more or less strong 
septa associated with the adductor field; shell sub¬ 
stance finely pseudopunctate. M. Ord. ((‘hazy 
Trenton) (Ottawa Valley; Appalachians, Mississippi 
Valley, Tenn., Arlmekles of < >kla.). 

*6. septata Salmon (129 — 14-16). Small, alate, 
hinge width about 22 mm, length 13 mm; anterior 
geniculated portion short. M.Ord. (Lebanon): Appa¬ 
lachians, Tenn. 

O. minnesotensis (Winehell) (129—! I). Small, re¬ 
sembling preceding but not alate; ventral muscular 
field larger and dorsal septa less strongly developed. 
L. Trenton: U. Mississippi Valley. 

STROPHOMENA Blainville 1825 
(*Leptaena planumbona Hall). Internally like Ila- 
finesquina but with a concave ventral valve and 
convex dorsal valve. M. and U. Ord. (widespread 
throughout N. America). 

S. tennesseensis Willard (130—15-18). Large, 
slightly wider than long; ventral valve gently con¬ 
cave, dorsal valve moderately convex; outline 
longitudinally semi-elliptical with straight sides and 
narrowly rounded anterior; ventral interior with 
elevated peripheral rim. M. Ord. (Ottosee): Appa¬ 
lachians of Va. and Tenn. 

S. vicina Foerste (130—6, 7). Fairly large, 31 mm 
along hinge; cardinal extremities acute; lateral mar¬ 
gins sloping inward; anterior margin narrowly 
rounded; ventral valve slightly concave; dorsal 
valve only gently convex. Trenton: Ky., W. Tenn. 

S. planoconvexa Hall (130—1-5). About 31 mm 
wide and 25 mm long; sides slightly oblique; con¬ 
cavity and convexity gentle; costellae strong. Mays¬ 
ville: Ohio Valley. 

S. planumbona Hall (130—21-24). About 25 mm 
wide and 19 mm long; sides nearly straight; ventral 
valve most concave in mid-region; dorsal valve fairly 
strongly convex in anterior half; ventral muscular 
area small, with thickened rim. M. Richmond: Ohio 
Valley. 

S. neglecta James (130—11-14). Large, 38 mm 
wide; ventral valve deeply concave; dorsal valve 
strongly convex, the convexity starting about 13 mm 
anterior to beak. Richmond: Ohio Valley. 

S. nutans (Meek) (130—8-10). About 28 mm 
wide, deeply concave; anterior pinched into a narrow 
fold. Richmond: Anticosti; Ohio Valley, Ill.; Man. 


OPIKINA Salmon 1943 

(*0 septata). Generally small concavo-convex shells, 
more or less strongly geniculated anteriorly; sur¬ 
face finely multicostellate; ventral interior with 


CHRISTIANIA Hall and Clarke 1892 
(*Leptaena subquadrata Hall). Elongate to quadrate 
in outline, concavo-convex in profile; interarea short, 
pseudodeltidium convex, foramen apical; surface 


PLATE 131 


(All figures are xl and original by Copper unless otherwise indicated.] 

.-tronhli eoneara. D and 8 view*; V int [P-1 N Y 4]; D int. 5. 6. Stropheodonta erratic. V and D ext*. 7 - 11 . Strophonelloldea 
1-4. . D and V into. 12-14. Stropheodonta demise. D ext; D and V into. 15-17. Protoleptoatrophia perplana. Imp 

(x2). 18. 19. Leptostrophla magnlflc. Imp V and D int*. 20. 21. Sulcatoetrophla cmerata. V and D 
exto 22, 23. NerTostrophla nerrosa. Imp D and V into. 24. 25. Nerrostrophla rockfordenala. V and D into. 26-28. Rhytlstrophla becldl. 
V int; two imperfect Vv showing ext. 




1 I 


-fV 



















STKOPIIONKUiOinKS 




smooth or with lino rmlii; vontrul interior with long 
pivHml sinuses; dorsnl interior with bilobod rnnhiinl 
process and four elongate ridges extending to front 
margin. M. and U. Ord. (Newf.; Quo.; S. Appa¬ 
lachians). 

*C. subquadrata (Hall) (129—1-/). Elongate, 
hinge narrower than greatest width, which is located 
in anterior half ; length about. Id nun, width 10 nun. 
M. Ord. (Lenoir): S. Appalachians. 

BRACHYPIIION Sluder 1865 

(*Strophomena leda Billings). Suggesting Rafinvs- 
quina in profile, outline, and ornamentation but 
with a partly denticulate hinge. Sil. to L. Dev. 
(Newf.; Anticosti; N. B., Quo.; N. Y., Appalachians, 

Midwest, W. Tenn., Okla.). 

*B. leda (Billings) (129-10). M. Sil.: Newf.; 

Anticosti. 

STROPHONELLA Hall 1S79 

(*S. semifasciata). Like Strophomena in profile out¬ 
line, and ornamentation but with a partly denticu¬ 
late hinge. M. Sil. to Dev. (Onondaga) (N. B., Que., 
Ont.; N. Y., Appalachians, Ohio, W. Tenn., Mo., 

Okla., Great Basin). _ 

S. punctulifera (Conrad) ( 130 — 19 , 20). About 
four-fifths as wide as long; subsemicircular; strongly 
geniculate about 19 mm anterior to beak. L. Dev. 
(Helderberg): Arctic; N. B., Que.; Me., N. Y., Appa¬ 
lachians, W. Tenn. , 

S. ampla (Hall) ( 130 - 26 - 28 ). Large, width up 
to 75 mm, length 50 mm; subrectangular in outline 
dorsal valve strongly convex anteriorly; muscular 
area of ventral valve large, flabellate with thickened 
margins. Dev. (L. Onondaga): Ont.; N. Y., Ohio, 

Ind. 

PROTOMEGASTROPH1A Caster 1939 
(*Leptaena profunda Hall). Deeply concav^conv^; 

hinge line denticulate; ventral muscular field like 
Megaslrophia. M. Sil. (Appalachians. Midwest). 

*P. profunda (Hall) (129-12. 13). M. Sil.: N. Y„ 
Ind., W. Tenn. 


MEGASTROPHIA Caster 1939 
('Strophodonla concava Hall). Large; deeply concavo- 
convex; hinge completely denticulate;bwertrito 
separate groups of smaUer ones and all cancellated 
by raised concentric lines; ventral muscular field 
comparatively small; dorsal cardinal process tar 
lobed, ponderous, adductor scars on elongate ele¬ 


vated platform. \1. Dev. ((>i»t.; N. V., Appalachians, 

Ohio, liul., 111., Mo.). 

M. honiisphaerica (Hall). Similar to M. ronenm 
but usually more convex and with eostellae nearly 
uniform. Dev. (Schoharie, Onondaga) (Out.; N. Y., 
Ohio, Ind., Ky.). 

*M. concava (Hall) (130—25; 131 1 -1). Largo, 

alate, with hinge forming widest part; length four- 
fifths of hinge width; ventral valve very convex; 
eostellae arranged in groups of fine ones separated 
by stronger ones, all cancellated by fine concentric 
fiia. M. Dev. (Hamilton): Ont.; N. Y., Pa., Mich., 
Ind., Ky., Ill., Mo. 

C Y MOSTllO PI 11A Caster 1939 

(* Leptaena stephani Barrande). Large, thin-shelled, 
concavo-convex; eostellae unequal in size, undulating 
over irregular corrugations; hinge nearly completely 

denticulate. M. Dev. (Ont.; N. Y., 111.). 

C. patersoni (Hall) (129-8, 9). M. Dev.: Same 

distribution as genus. 

STROPIIEODONTA Hall 1852 

(*Strophomena demissa Conrad). Concavo-convex 
in profile, costellate to costate; pscudodeltidium 
fused with interarea; apical foramen sealed; ventral 
muscular area broadly flabellate; dorsal valve with 
bilobed cardinal process; hinge completely denticu¬ 
late. Dev. (Onondaga-Chemung) (widespread 
throughout N. America). 

*S. demissa (Conrad) (131—12-14). Width 43 
mm, length 37 mm, subrectangular in outline; 
umbonal region strongly costellate, flanks and mar- 
gins more finely costellate. M. Hamilton: N. Y., 1 a. 
(Widely but incorrectly identified at many horizons 

in M. Dev.) ^ tl . . 

S. erratica Winchell (131—5, 6). Small, broader 
than long, hinge forming widest part, cardinal ex¬ 
tremities acuminate; ventral valve moderately con¬ 
vex- dorsal valve flat to moderately concave; costae 
strong and broadly angular. Traverse: Mich. 
(Similar appearing species in la.). 

STROPHONELLOIDES Caster 1939 

('Strophodonta reversa Hall). Suggesting Strophe- 
odonta in ornamentation but convexi-concave; hinge 
completely denticulate. U. Dev. (N. Y., Appa¬ 
lachians, la.. Mo., N. Mex., Ariz., Nev.). 

*S. reversus (Hall) (131—7-11). U. Dev.: N. Y., 
Ia., Ariz., N. Mex. 


PLATE 132 

[All figure* are xl and original by Cooper unless otherwise indicated.) 

r. V ints- D ext 4-11. Dourllllna spp. 4-7. D. arcuata. D and V ints; V and D exts. 8 - 11 . D. Inaequi- 
1-*. Pholldoalropbla «««• D J ^ TWte bUla. D ext and int. 14. 15. Dactylogonl. geniculata. V ext; D int. 

striata. V and D exts; D int (x2). .. 16 _ 20 (Dev) - D int; V ext; V int; V and D exts. 21. 22 (Sil): D and S views. 23-25. L. 

18-29. Leptaena .PP- int. 28. 29. L. analog. (Ill G S. M 1). V and D exts. 30-33 Holtedahl- 

riehmondensiB. V and D«to.D *”•”). 3 4. 35. Lept.enlec. concava. D int and ext. 36-40. F.rdenl. subplana. D, V. and P ° flt ' , ' e * 8 
Ina sulcata. V «nt; V and D «sU, U « ' > <2 u|JeTanto ldnucenl (x2 ). D ext; two V ints. 43-51. Schuehertella spp. 43-45. S. 

p f sA«» e ptit. 1 V. and W D vi^ws MS. S. dealderata. Imp V int; D sxt of small specimen; posterodorsal view of Int F. 49-51. S. wool- 
worthana. D ext; V and D ints. 
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LEPTOSTROPHIA Hull ami Clnrko 1892 

([fStrophodonta magnified Hull). Large with com¬ 
pletely denticulate hinge; slightly convex ventral 
valve and concave to nearly Hat. dorsal valve; vent ral 
muscular field narrow posteriorly but broadly fliilvl- 
late anteriorly; dorsal valve with large hilohed car¬ 
dinal process, the lobes distant; adductor field large, 
central. L. Dev. (Oriskany) (Quo., Out.; N. Y., 
Appalachians, Mississippi Valley, W. Tcirn.). 

*L. magnifica (Hall) (131— IS, 19). Oriskany: 
Que., Ont.; N. Y., Appalachians. 

PROTOLEPTOSTROPHIA Caster 1939 

(*Strophomena blainvillii Hillings). Smaller than 
Leptostrophia with nearly flat dorsal valve; ventral 
musculature like Leptostrophia -, dorsal interior with 
small bilobed cardinal process and small posteriorly 
located adductor field. L. and M. Dev. (Que., Ont.; 
N. Y., Appalachians, Mich., Ohio, Mississippi 

Valley). 

P. per plana (Conrad) (131-15-17). Wider than 
long, about 38 mm wide and 31 mm long; cardinal 
extremities slightly alate; ventral valve often with 
narrow impressed line extending from beak to beyond 
middle; valves finely multicostellate. Hamilton: 
Ont.; N. Y., Appalachians, Mich., Ohio, Ind., Ill., 

Mo. 

RHYTISTROPHIA Caster 1939 

(*Strophodonta beckii Hall). Like Leptostrophia in¬ 
ternally but shell thrown into strong concentric 
wrinkles as in Leptaena. Dev. (Helderberg to Onon¬ 
daga) (Que.; N. Y., Appalachians, W. Tenn., Ill., 

Mo., Okla.). , 

*R. beckii (Hall) (131-26-28). Range and dis¬ 
tribution same as genus. 

NERVOSTROPHIA Caster 1939 
(*Strophomena nervosa Hall). Large, flat shells like 
Leptostrophia but surface ornamented by costeUae, 
the principal ones being short and interrupted. 
Dev. (Tully through Chemung) (N. Y., Appa¬ 
lachians, la.. Great Basin). 

*N. nervosa (Hall) (131-22, 23;. Chemung: 

N. Y. Pa. 

N. rockfordensis Fenton and Fenton (131—24. 
25). U. Dev.: Ia. (Hackberrv). 

SULCATOSTROPHIA Caster 1939 
(*Leptostrophia camerala Fenton and Fenton). In¬ 
terior and ornamentation like Nervoslrophia but 
strongly concavo-convex. U. Dev. (N. Y., Appa- 

lachians, la., Great Basin). 

*S. camerata (F and F) (131—20, 21). U. Dev.: 

Ia. (Hackberry). 


1‘llOLlDOSTROI’ll 1A Hall and Clarke 1892 

(*Strophoinena \Stropho<loiita\ imereti Hull). Gener¬ 
ally small shells, concavo-convex in profile with the 
interior of Stropheotlonta but n smooth and pearly- 
appearing shell. M. Sil., Dev. ('Fully) (widespread 
throughout N. America). 

♦P. nacrca (Hall) (132 -1-3). Hamilton: Out.; 

N. Y., Pa. 

DOUVILLINA Oehlert 1887 
(*()rthis dutertrei Murchison). Concavo-conyex, or¬ 
namentation like Megastrophia ; ventral interior with 
elevated margin; dorsal interior with two elevated 
plates arising from floor in front of adductor field. 
Dev. (Onondaga through Chemung) (Ont.; N. ^ 
Appalachians, Mich., Ohio. Ind., Ariz.). 

D. inaequistriata (Conrad) (132 —8-11). About 
25 mm wide along hinge; cardinal extremities acute, 
alate; valves strongly concavo-convex; costellae 
neatly arranged in groups of fine ones separated by 
distant stronger ones. M. Dev. (Hamilton-Tully): 
Ont.; N. Y., Appalachians, Mich., Ohio, Ind. 

D. arcuata (Hall) (132-4-7). U. Dev.: Ia. (Hack- 

berry) 

DOUVILLINELLA Spriestersbaeh 1925 
(*Stropheodonla {Douvillina) filifer Schmidt). Intern¬ 
ally like Douvillina but with anteriorly concave ven¬ 
tral valve and convex dorsal valve. U. Dev. (Che¬ 
mung) (N. Y., Ia.)! 

D. variabilis (Calvin) (132 12, 13). U. Dev.: Ia. 

(Independence). 

DACTYLOGONIA Ulrich and Cooper 1942 
(*D. geniculata). Shells attaining 25 mm or slightly 
more in width; multicostellate but unwrinkled; 
strongly geniculated in a dorsal direction; ventral 
interior with flabellate muscular area; dorsal interior 
with four bladelike plates arising from floor of valve 
between adductor scars. M. Ord. (Chazy) (N. Y., S. 
Appalachians). 

D. geniculata U and C (132 14, 15). Posterior 

half gently convex; valves geniculated about half the 
length from beak; angle of geniculation 100°. Chazy: 
Lake Champlain area of N. Y. 

LEPTAENA Dalman 1828 
(*Conchita rhomboidalis Wilckens). Concavo-convex; 
valves strongly geniculated at front with posterior 
portion only slightly convex; costellate, valves often 
concentrically wrinkled; ventral valve with apical 
foramen, long palintrope; thickened margin to oval 
muscular area; dorsal valve with large bilobed car¬ 
dinal process and thickened adductor field. M. Ord. 
-Miss, (widespread throughout N. America). 


PLATE 133 


(All figures are xl and original by Cooper unless otherwise indicated.] 

, a # 4 1-4 O keokuk. Post view; D and V exts; V view of int F. 5-S. O. kaskasldensis (Ill G S, M 1]. Post and S views; 

' pv ° "alts Meekella atriatocoaUU. V ext and Post and S views of a small Permian specimen; 8 and Post views of a Pennsyl- 
V ana ©x * ' • _ / xl x 2) of D ints showing cardinal process; S view of a Pennsylvanian specimen showing long twisted 

PoBt ’ D ’ and v vicwfl “• ”• D — v and D 
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*L. “rhomboidalls” (132 -10 22). A nrnno »p- 
pliod to moat wrinkled members of the genus 
throughout tho Sll and Dev.; of little atratigruphie 

value. 

L. richmondensis Foerate (132 23-25). 1 wire as 
wide as long; cardinal extremities alate; genieulated 
area short; costellae mostly of one size. U. Ord. 

(Richmond): Ohio Valley. 

L. unicostata (Meek and Worthen) (132—2(>, 27). 
About 31 mm wide; cardinal extremities mucronate; 
genieulated area short; angle of geniculation about 
90°; ventral valve marked by a single, strong, ele¬ 
vated median costella in a field of finer ones of two 
sizes. U. Ord.; U.Mississippi Valley (Maquoketa); 

Man.; Akpotok Is. . 

L. analoga (Phillips) (132-28, 29). Large, attain¬ 
ing a width of 43 mm; strongly genieulated with a 
short genieulated area; concentric wrinkles strong, 
occupying most of the valve; ventral muscular area 
small. Miss. (Chouteau-Burlington): Mississippi 
Valley, Utah, Nev. 

HOLTEDAHLINA Foerste 1924 
( *Leptaena sulcata Verneuil). Biconvex, strong dorsal 
fold; otherwise like Strophomcna. M. to U. Ord. 
(Trenton-Richmond) (Appalachians, Ohio Valley, 
W.Tenn., Mississippi Valley). 

*H. sulcata (Verneuil) (132- 30-33). Richmond. 
Ohio Valley. 

LEPTAENISCA Beecher 1890 
( 'Leptaena amcava Hall). Concavo-convex; at¬ 
tached by ventral beak when young; collate- 
ventral interior with elongate muscular field and 
with strong median adductor septum; dorsal intenor 
with a more or less well defined spira impression 
of one volution on each side of median line. M. bil. 
to Dev, (Onondaga) (N. B., Que.; N. PP 

lachians, Midwest, W. Tenn., Olda.). , . 

*L. concava (Hall) (132-34, 35). Helderberg 

(New Scotland): Same distribution as genus. 

LILJEVALLIA Hedstrom 1917 
(*L. gothlandica). Small, planoconvex, smooth; at¬ 
tached by surface of ventral valve,,which. h 
elongate rnuscu^ar^ area „^t) 

^L adnascens (Hall and ^arkel (iM-* 1 . «)• 
Helderberg (New Scotland): N. Y., W. Tenn., Okl . 


out apical foramen; ventral interior with flabellato 
muscular field and dental plates; dorsal valve with 
bilobed cardinal process and brachial processes fused 
by shell substance to form a tentlike structure. 
M. and U. Sll. (N. B., Que.; N. Y., Appalachians, 
lnd., Ivy., W. Tenn., Mississippi Valley). 

F. subplana (Conrad) (132—30-40). M. Sil-: 
Widespread throughout U. S. A. 

SCIIUCHERTELLA Girty 1904 

(*Strcptorhynchus lens White). Irregular in shape, 
often attached by part of ventral valve, occasionally 
biconvex but usually with ventral valve concave or 
with less depth than dorsal; costellate; ventral valve 
without dental plates but with flabellate muscular 
area; dorsal valve with cardinal and brachial proc¬ 
esses’fused. L. Dev.-Perm. (all areas of outcrop). 

S. woolworthana (Hall) (132 49-51). Large, 
strophomenoid in appearance, slightly wider than 
long; width up to 50 mm, length to 43 mm; ventral 
valve gently concave, dorsal moderately convex; 
ventral interarea short, not distorted. L. Dev. (New 
Scotland and equivalents): Que.; N. Y., Appa¬ 
lachians, W. Tenn., Mo., Okla. 

S. perversa (Hall) (132-43-45). Small, wider 
than long, attaining 25 mm or slightly more m 
width; ventral valve flatly subpyramidal, usually 
somewhat distorted. M. Dev. (Hamilton): Ont.; 

N Y. Appalachians, lnd. 

S. desiderata Hall and Clarke (132-46-18). Miss. 

(Waverly): Ohio.— 

*S. lens (White). Miss.: Mo. (Kinderhook). 

HIPPARIONYX Vanuxem 1842 
(*H. proximus Vanuxem (134—6, 7), with distri¬ 
bution of genus). Circular in outline, costellate; in¬ 
ternally like Schuchertella but ventral interior with 
flabellate muscular field occupying nearly entire 
surface. Dev. (Oriskany) (Que.; N. Y., Appa¬ 
lachians, W. Tenn., Ill., Mo., Okla.). 

ORTHOTETES Fischer 1850 
(*0. radiata). Shells often large, costellate, ventral 
valve irregular, dorsal valve convex; ventral in¬ 
terior with short spondylium surrounded by flabel¬ 
late muscular area; dorsal interior as in Schuchertella. 
Miss.-Perm. (Appalachians, Midwest, Mississippi 
Valley, Midcontinent, Tex., Great Basin). 

O. keokuk Hall (133—1-4). Very large, attaining 
a width of about 75 mm and a length of 62 mm; car¬ 
dinal extremities rounded; ventral valve flat or 
slightly concave. Miss. (Keokuk): Appalachians, 
Ohio Valley, Mississippi Valley. 


FARDENIA Lamont 1936 
(*F. scotica). Biconvex, costellate; venteal valve 
with long palintrope, convex pseudodeltidium with- 

PLATE 134 

r» n fi^ree »re xl and original by Cooper unless otherwise indicated.] 

, v r. .nd Post views of a complete specimen; Post view of cardinal process; V int. 6, 7. Hlpparlonyx^proximua- 
1-5. Derbyla cymbula. V, D, * nd , rfwn . V int. 8-29. Chonetea app. 8, 9. C. noTascoticua. D ext; Imp V int (x2). 

Poet view of Imp D int ehowing for car 12-15. C. coronatua. V. D, and S viewa; D int. 16. C. macroatriatua (GSA, SP ! 25]. 

10. C. V ext <x2). u. D .x" D .ad V inf. 21-23. C. .,rt.H.. D .... Imp V .ad D iam^t-X.. C. 

D ext. slightly ^ w V ext. 28. 29. C. rf.umardl.nu. (Ill G S. M 1]. V int and ext. 30. 31. Leptodu. amert- 

granullfer. D Mt; V ana • 

cmnua. D view, both valvee in place; V int. 
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CllONKTHS 



0. kaskaskicnsis McChcsney (133 5 S).Snmlh>r 
than preceding, with more deeply connive ventral 
valve. Miss. (Chester): S. Appalaehians,Mississippi 

Valley. 

DERBY 1A Waagen 1SS-I 
(*D. regularise) Shells with irregular ventral valve, 
often attached when young, convex dorsal valve; ven¬ 
tral interior without dental plates hut with a strong 
median septum; dorsal valve with large forked car¬ 
dinal process and widely divergent supporting plates; 
multicostellate. Penn., Perm. (S. Appalachians, 
Ohio, Ind., Ivy., Mo., Midcontinent, Tex., Great 

Basin). 

D. crassa (Meek and Ilaydon) (133 20, 21). 

Small for the genus; length and width, and depth of 
valves subequal; hinge narrower than greatest 
width; interarea short. Penn.: Ivy., Ill., Mo., Neb., 
Kan., Okla. 

D. bennetti Hall and Clarke (133—17-19). Small, 
valves very unequal in depth, ventral interarea long, 
often misshapen; ventral valve concave, dorsal valve 
ventricose. U. Penn.: Mo., Neb., Ivan., Tex. 

D. cymbula Hall and Clarke (134-1-5). Large, 
attaining a width of 75 mm and a length of more 
than 50 mm; outline transversely elliptical to sub- 
circular; ventral valve gently concave; dorsal valve 
moderately convex; interarea moderately long, ir¬ 
regular in shape; cardinal process small. U. Penn.— 
L. Perm.: Neb., Kan., Tex. 

MEEKELLA White and St. John 1867 
(•Plicatula striatocostata Cox). Large: ventral valve 
of irregular shape, generally with convex profile and 
often with twisted beak ; dorsal valve convex; ventral 
interior with two thin high dental plates; dorsal in- 
terior with long forked cardinal process supported by 
two high divergent plates. Penn., Perm. (Ivy., Mid¬ 
west, Midcontinent, Tex., southwestern U. S. A. and 

Great Basin, Ore.). ^ _ 

*M. striatocostata (Cox) (133-9-16). Penn., 

Perm.: Widespread throughout U. S. A. 

LEPTODUS Kayser 1883 

(*L. richthofeni ). Ostreiiform in appearance and 
growth habit, attached; ventral interior with narrow 
thickened hinge area; median septum dividing a 
series of lateral grooves and ridges; dorsal valve 
highly specialized consisting of narrow axial thicken¬ 
ing and lateral branches that fit over the .ventral 
grooves; rudimentary cardinal process. Perm, (lex., 

N. Mex.; B. C.). 


I,, nnicricuntis (Girty) (134 30, 31). Perm.: 

W. Tex. 

PUODlHTAt’HA. Aberrant shells usually with 
shallow body cavity and one or both valves provided 
with hinge or body spines serving as anchors, 
struts, or supports. 

CHONETES Fischer 1837 

(*(\ variolata Orbigny). Generally semielliptical to 
semicircular in outline, large or small, concavo- 
convex in profile; hinge straight; posterior margin of 
ventral valve provided with oblique, hollow spines; 
ventral interior with large fiabellate muscle field 
and more or less well defined median septum; dorsal 
interior with erect quadrilobate cardinal process, 
low median septum. M. Sil.-Perm. (all areas of out¬ 
crop of these strata). 

C. novascoticus Hall (134—8, 9). Width about 
25 mm, semicircular to semielliptical in outline; 
gently concavo-convex; about seven spines on each 
side of beak. M. Sil.: N. S. (Arisaig); Me. 

C. jerseyensis Weller (134—27). About 25 mm 
wide, slightly convex, with about 10 short spines on 
each side of beak; costae extending obliquely from 
posterior margin. Sil. (Keyser): N. Y., Appa¬ 
lachians. 

C. macrostriatus Walcott (134—16). Suggesting 
C. jerseyensis in ornamentation but much more con¬ 
vex. L. Dev.: Nev. (L. Nevada). 

C. syrtalis (Conrad) (134 21-23). Large, as 

much as 45 mm wide and 25 mm long; dorsal valve 
gently concave to flat; ventral muscular area occupy¬ 
ing most of inner surface. M. Dev. (Marcellus- 
Skaneateles): N. Y., Pa., Mich., Ill. 

C. coronatus (Conrad) (134—12-15). M. Dev. 
(Hamilton): Widespread. 

C. scitulus Hall (134—11). Small, about 12 mm 
wide and 6 mm long; sides rounded to subalate; 
five or six spines on each side of beak. M. Dev. 
(Hamilton): Ont.; N. Y., Appalachians, Ohio, Ind. 

C. aurora Hall (134—10). Small, resembling C. 
scitulus in size but ornamented by strong concentric 
lines which cancellate the costellae. M. Dev. (L. 
Tully): N. Y., Pa. 

C. shumardianus Koninck (134—28, 29). About 
19 mm wide, 13 mm long; moderately convex; three 
to five spines on each side of beak. Miss. (Keokuk): 
Ind., Ky. 

C. oklahomensis Snider (134—17-20). Resem¬ 
bling the preceding but slightly smaller, with rec- 
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tangular cardinal extremities and eight nr nine small 
spines on each side of beak. Miss. (Fayetteville): 
Okla. 

C. granulifer Owen (134—24-20). Subsemicir- 
cular, hinge wide, cardinal extremities nlate; attain¬ 
ing a width of 25 min along hinge, length about half 
the hinge width; costellae very fine ami even; 10 
spines on each side of beak. Penn.: S. Appalachians, 
Ohio, Ind., Ivy., Midcontinent, Tex., southwestern 
U.S.A. 


LONGISPINA Cooper 1942 

(*Chonetcs emmetensis Winchell). Small, subquad¬ 
rate, strongly concavo-convex; costate; posterior 
margin of ventral valve with long spines sul>- 
parallel to hinge; interior like Chonctes coronal us. 
L. to M. Dev. (Onondaga-Tully) (Que., Out.; N. A ., 
Appalachians, \V. Tenn., Mississippi Valley). 

*L. emmetensis (Winchell) (135—1, 2). Traverse: 
Mich. 


EODEVONARIA Breger 1906 

(*Chonetes arcuatus Hall). Generally strongly convex 
chonetids with denticulate hinge and interior like 
Devonian Chonetes. L. and M. Dev. (Oriskany- 
Onondaga) (Que., Ont.; N. Y., Appalachians, Ind., 
W. Tenn.. Ill., Okla.). 

*E. arcuata (Hall) (135-3-5). Onondaga: Same 
distribution as genus. 


CHONOSTROPHIA Hall and Clarke 1892 

(*Chonetes reversa Whitfield). Like Chonetes inter¬ 
nally but with ventral valve concave and dorsal 
valve convex. M. Sil. to M. Dev. (MarceUus) (Que., 
Ont.; N. Y., Appalachians, W. Tenn., Ill., Okla.). 

C. complanata (Hall) (135—9, 10). Fairly large, 
length two-thirds the width; very finely costellate; 
three spines on each side of beak. L. Dev. (Oriskany). 
Que., Ont.; N. Y., Appalachians. 

MESOLOBUS Dunbar and Condra 1932 

{* Chonetes mesolobus Norwood and Pratten). Like 
Chonetes internally; costellate; ventral valve with 
broad median sulcus occupied by a narrow fold and 
on the dorsal valve a low fold bearing a sulcus. 
L. Penn. (W. Va., Ohio, Ind., Midcontinent, Tex., 

N.Mex.). _ __ 

*M. mesolobus (N and P) (135—6-8). L. Penn.: 

Widespread throughout U. S. A. 


LISSOCHONETES Dunbar and Condra 1932 
(’'Chonetes geinitzianus Waagen). Concavo-convex, 
smooth exterior; interior like Chonetes but with dor¬ 
sal septum nearly obsolete; ventral valve with broad 


median sulcus and dorsal valve with corresponding 
fold. Penn., Perm. (Midcontinent, Tex.). 

*L. geinitzianus (Waagen) (135 13, I I). Penn.: 

Widespread throughout U. S. A. 


CIIONETINA Krotow I8HK 

(*('honclclla nrtimsis). Ventral valve strongly con¬ 
vex ami provided with a deep, narrow sulcus; dorsal 
valve with median fold; exterior costellate. Penn. 
(Midwest, Midcontinent, southwestern U. S. A.). 

C. flemingi (Norwood and Pratten) (135 — 11, 12). 
Penn.: Widespread in U. S. A. 


CHONOPKCTUS Hall and Clarke IK92 

(*(’honclcs Jischeri Norwood and Pratten). Concavo- 
convex, wider than long; intcrarea short, posterior 
margin provided with spines, the longer ones on the 
outside; exterior marked by fine radiating lines 
crossed by oblique concentric lines forming a quin- 
cuncial pattern. U. Dev. to L. Miss. (N. A ., Missis¬ 
sippi Valley.) 

*C. fischeri (N and P) (135—15, 16). L. Miss.: 
Ia. (Kinderhook). 

ANOPLIA Hall and Clarke 1892 
(* Leptaena? nuclcata Hall). Small, strongly concavo- 
convex; surface smooth; posterior margin without 
spines; interior like Chonetes. Dev. (Oriskany-Onon- 
daga) (Que., Ont.; N. Y., Appalachians, W. Tenn., 
Ill., Okla.). 

*A. nucleata (Hall) (135-17-20). Range and dis¬ 
tribution same as genus. 


PRODUCTELLA Hall 1867 

(*Productus subaculeatus Murchison). Concavo- 
convex, ventral valve provided with long spines, 
teeth on each side of delthyrium, and a short inter¬ 
area; dorsal valve with erect lobate cardinal process, 
usually without spines. Dev., Miss. (Onondaga- 
St. Louis) (Ont.; Canadian Rockies; Mackenzie 
basin; N. Y., Appalachians, Midwest, Rocky Mts. 
and Great Basin). 

P. truncata Hall (135-21-23). Very small, ventral 
umbo broadly truncate; dorsal valve moderately 
concave; valves wrinkled at hinge and covered by 
more or less scattered elongate pustules bearing 
spines. L. to U. Dev. (Onondaga-Naples): Que.; 
N. Y., Appalachians. 

P. spinulicosta Hall (135—29, 30). Semielliptical 
in outline with surface marked by strong concentric 
lines and several rows of interrupted spine bases; 
ears strongly wrinkled with four or five spines. 
Hamilton: N. Y., Appalachians, Mich., Ohio, Ind. 

P. lachrymosa (Conrad). Semielliptical in outline, 
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ventral valve strongly convex; umbo often elevated 
and incurved; ears strongly wrinkled, with four or 
five spines; spiniferous tubercles arranged in lines 
along partly continuous ridges. Chemung: N. \ 
Appalachians. 

P. walcotti Fenton and Fenton (135 24-2(5). 
Slightly longer than wide; ventral valve with scat¬ 
tered spines and fine costellae; dorsal valve with 
regular concentric lamellae (now Dcvono product us 
of Stainbrook). U. Dev.: Ia. (llackberry). 

P. hirsutiformis Walcott (135—27, 2S). Very large 
for the genus; thin-shelled; semielliptical in outline 
with wide hinge; convexity low, not strongly uin- 
bonatc; surface concentrically wrinkled, with fairly 
numerous small scattered spines. Miss. (Moore- 
field): Ark., Okla., Ncv. 

LEPTALOSIA Dunbar and Condra 1932 

(*Strophalosia scintilla Beecher). Small, attached 

by ventral surface and by spines from hinge and 

anterior; ventral interior with hinge-teeth; dorsal 

valve smooth with large bilobed cardinal process. 

Dev.-Penn. (Ont.; Mich., Ia., Mo., Neb., Kan., 

Tex.). % „ . , , 

L. radicans Winchell (135—34, 35). Fairly large. 

attaining a width of 6 mm; semielliptical to sub- 
rectangular in outline; attaching spines moderately 
long; cardinal process large. M. Dev.: Mich. (Tra¬ 
verse). (A related rare species in Hamilton of Ont.) 

*L. scintilla (Beecher) (135—41). Suggesting pre¬ 
ceding, but minute. Miss. (Louisiana): Mississippi 

Valley. 

AULOSTEGES Helmersen 1847 (135-31-33) 

(*A. variabilis). Small to large; concavo-convex; sur¬ 
face spinose with long hinge-spines; ventral apex 
usually deformed; interarea long with prominent 
narrow pseudodeltidium; cardinal process large, 
erect. Perm. (Tex., Wyo., Idaho). 

A. wolfcampensis King from Wolf camp and A. 
“medlicottianus” Waagen from Leonard. 

STROPHALOSIINA Licharew 1935 

(*Aulosteges tibelicus Diener). Small, plano-convex, 
anteriorly geniculate, costate, with long ventral 
interarea; attached by ventral beak and further 
anchored by long spines arranged around periphery 
of ventral valve and pointing posteriorly; body of 
ventral valve with long slender spines directed an¬ 
teriorly; dorsal valve with long cardinal process at 
right angles to valve surface; dorsal periphery with 


single row of abort spines. Perm. (Tex. | Leonard 
from (Hass Mts.|). 

S. mngnicostntn ((lirty) (135 3X 10). Range and 
distribution same as genus. 

11ETERALOSIA King 193N 
(♦//. slocomi). Concavo-convex; ventral valve with 
cicatrix of attachment and short oblique spines; 
dorsal valve without spines. Dcv.-Perm. (N. Y., 
Appalachians, Mississippi Valley, Tex. 

*H. slocomi King (135- -3(5, 37) Penn : Tex. 

D1AP1IRAGMUS dirty 1910 

(* Product us eleguns Norwood and 1’ratten). Gener¬ 
ally small, fairly evenly costate, umbonal region 
reticulate, spines erect, confined to ventral valve; 
trail moderately long; dorsal valve provided with 
flangelike diaphragm. (May equal Prod net us ss of 
British and Belgian Carboniferous.) Miss. (Ste. 
Genevievc-Chcster) (Appalachians, Midwest,Tenn., 
Wyo., Ariz., Great Basin; Sonora, Mexico). 

D. cestriensis (Worthen) (135-42-45). Miss. 
(Chester): S. Appalachians, Ky., Mississippi Valley, 
Ark., Okla. 

AVONIA Thomas 1914 (105-1) 

{*Product us youngianus Davidson). Small to medium 
in size; convex ventral valve with scattered long 
and erect spines, often anteriorly costate; dorsal 
without spines. Miss, through Perm, (all areas of 
outcrop). 

A. oklahomensis Snider (135—4(5—48). Large for 
the genus; length and width about equal (25 mm); 
ventral valve ventricose with fattened umbo, beak 
overhanging dorsal valve, trail long; dorsal valve 
nearly flat but with anterior geniculation at about 
right angle; posterior ornamented by rows of inter¬ 
rupted spiniferous granules that become strong con¬ 
tinuous costae at place of geniculation and on trail. 
Miss.: Okla. Mayes . 

MARGINICINCTUS Sutton 1938 
(*Product us marginicinctus Prout). Externally like a 
small Dictyoclostus but anterior margin with con¬ 
spicuous convex ringlike border. Miss., Penn. (Mis¬ 
sissippi Valley). 

*M. maginicinctus (Prout) (135—49-51). Miss. 
(St. Louis): Mo., Okla. 

DICTYOCLOSTUS Muir-Wood 1930 
(*Anomites semireticulatus Martin). Generally large, 
with reticulate umbonal region and costate trail 
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having few erect spines; dorsal valve geniculate, 
without spines and without diaphragm. Miss.-Perm. 
(all areas of outcrop). 

D. burlingtonensis (Hall) (136—1-3). About 31 
mm long; width same; cardinal extremities slightly 
auriculate; ventral valve strongly convex and with 
a fairly deep sulcus; visceral cavity deep. Miss. 
(Burlington); Appalachians, Mississippi Valley. 

D. fernglenensis Weller (136—4-6). Kinderhook: 
Mississippi Valley (Fern Glen). 

D. inflatus (McChesney) (136—9-14). Resem¬ 
bling D. burlingtonensis but slightly smaller and with 
deeper and narrower ventral sulcus, inflated auricu¬ 
late cardinal extremities and less prominent semi- 
reticulate markings in umbonal region. Miss. (Ches¬ 
ter): Ill., Ala., Ark., Mo., Okla. 

D. americanus Dunbar and Condra (136—15-19). 
Large, subrectangular m outline, about 63 mm 
wide and 31 mm long; surface strongly semi- 
reticulate; cardinal extremities only slightly auricu¬ 
late; ventral valve moderately convex, umbo not 
inflated. Penn. (Missouri): Mo., Neb., Kan., Tex. 

D. portlockianus (Norwood and Pratten) (136— 
7, 8). Of medium size, attaining a length and width 
of 38 mm; ventral valve strongly convex with 
maximum convexity at middle; umbo not inflated, 
strongly semireticulate; sulcus, if present, narrow, 
shallow and originating at middle. Penn. (Cherokee- 
Lansing): Ind., Neb., Kan. 

D. bassi McKee (136—22). Large, thick-shelled, 
attaining a length and width of 63 to 75 mm, ventral 
valve strongly convex, with arched umbo; cardinal 
extremities auriculate; ears arched; ventral sulcus 
not prominent. Perm.: W. Tex., Ariz. 

MARGINIRUGUS Sutton 1938 

(*Produclu$ magnus Meek and Worthen). Large, 
subhemispherical, concavo-convex; exterior marked 
by slender costae and obscure concentric rugae; an¬ 
terior of ventral valve with shallow sulcus, low fold 
on front half of dorsal valve; ventral valve with 
scattered spines, dorsal valve with none; prominent 
thickened ridge on dorsal valve where it comes in 
contact with ventral valve. Miss. (Keokuk) (Ind., 
Ill., Mo., Okla.). 

*M. magnus (M and W) (135—52, 53). Miss. 
(Keokuk): Ind., Ill., Mo., Okla. 

SETIGERITES Girty 1939 

(*Productus setigerus Hall). Resembling Dictyoclostus 
but with ventrally upturned anterior and lateral 
border. Miss. (Keokuk) (Ill., Ia., Okla.). 

*S. setigerus (Hall) (136—23-25). Miss. (Keo¬ 
kuk): Ill., Ia., Okla. 

BUXTONIA Thomas 1914 

(*Anomites scabriculus Martin). Shells generally of 
large size, with oblique spines on both valves; pos¬ 
terior more or less reticulate; costae interrupted and 
with elongate spine bases. Miss.—Perm. (Appa¬ 


lachians, Ohio, Ind., Ky., Ark., W. Tex., Great 
Basin). 

B. semicircularis Sutton and Wagner (136—20). 
Subtriangular, broadly oval in outline; umbo 
swollen; ventral sulcus deep and fairly wide. Miss. 
(Chester): Ky., Okla. 

B. peruviana (Orbigny ) (136—21). Subtrapezoidal 
to oval in outline; hinge very narrow, anterior 
broadly rounded; ventral moderately convex; dorsal 
valve nearly flat; beak greatly incurved over hinge- 
ventral median region broadly sulcate; dorsal valve 
with low median fold. Perm.: W. Tex. (Hueco). 

JURESANIA Fredericks 1928 

{* Productus juresanensis Tschernyschew). Moder¬ 
ately large, attached when young; with small oblique 
or erect spines on both valves; early stages with fine 
spines, later stages with concentric bands carrying 
two sizes of spines, the smaller ones lying close to 
the shell, the larger ones at a high angle. Penn.,Perm. 
(Midcontinent, Tex., Great Basin). 

J. nebrascensis (Owen) (137—1-3). Small to 
medium in size, subquadrangular, length and width 
about equal; ventral valve strongly convex; umbo 
prominent; sulcus shallow; cardinal extremities 
slightly obtuse; dorsal valve gently concave; ventral 
cicatrix small. Penn., Perm.: Ind., Ky. 

J. symmetrica (McChesney) (137—4, 5). Large, 
subcircular in outline; hinge less than greatest width; 
ventral valve nearly hemispherical, without median 
sulcus; dorsal valve gently concave; spines generally 
smaller and more numerous than in preceding. 
Penn.: Ia., Mo., Neb., Kan., Tex. 


ECHINOCONCHUS Weller 1914 
(*Anomites punctatus Martin). Generally elongate 
shells with subparallel sides and strongly incurved 
ventral beak; spines on both valves, strong con¬ 
centric bands containing spines of several sizes; dor¬ 
sal valve concave but not geniculate. Miss.-Perm. 
(S. Appalachians, Ind., Ky., Tenn., Mississippi 
Valley, Midcontinent, Tex., Great Basin). 

E. biseriatus (Hall) (137—6-9). Shell small, 
length and width about equal, ventral valve without 
a sulcus; dorsal valve without a fold. Miss. (War¬ 
saw): Ind., Okla. 

E. altematus (Norwood and Pratten) (137—10- 
12). Of medium size for genus; length and width 
subequal, about 50 mm; ventral valve moderately 
and evenly convex; dorsal valve moderately con¬ 
cave; concentric bands distant on ventral valve, 
more crowded on dorsal; differs from E. semipunc- 
tatus in smaller size, less convexity, and less nar¬ 
rowed ventral posterior. Miss.: Mississippi Valley. 

E. semipunctatus (Shepard) (137—13-15). Very 
large, attaining a length of 88 mm and a width of 
75 mm; ventral valves with strong, narrow and con¬ 
vex profile; beak strongly incurved; sulcus shallow; 
lateral slopes nearly vertical in posterior part; dorsal 
valve concave to nearly flat; spines 3 to 4 mm in 
length. Penn.: Ind., Ill., Mo., Kan., Tex. 
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WAAGENOCONCHA Chao 1027 
(*Produdus humboldti Orbigny). Concavo-convex 
shells covered by a mat of small obliquo spines ar¬ 
ranged in quincunx. Perm. (Tex., southwestern 
U. S. A., Wyo., Idaho). 

W. montpelierensis Girty (137 35-38). Perm.: 
Wyo., Idaho, ?Tex. 

MARGINIFEltA Waagen 1884 
(*M. typica). Small, with strongly convex ventral 
valve; deeply concave dorsal valve with inner mar¬ 
ginal ridge strongly developed. Miss, through Perm. 
(W. Va., S. Appalachians, Ohio, Ind., Ill., Mo., 

Ark., Neb., Kan., Tex., Great Basin). 

M.? adairensis Drake (137—20-23). Length and 
width about equal (19 mm); hinge about equal to 
width; cardinal extremities slightly obtuse; ventral 
valve strongly convex and umbonate; dorsal valve 
deeply concave; finely costellate; spines few. Miss. 
(Fayetteville): Ark., Okla. 

M. lasallensis (Worthen) (137-16-18). Moder¬ 
ately large, approaching 25 mm in length and width; 
strongly convex and with a long trail; posterior half 
with strong concentric lamellae; costellae seven to 
eight in 5 mm; spines few. U. Penn.: Ill., la., Mo., 
Kan., Okla., Tex. 

M.? muricatina Dunbar and Condra (137 24- 
26). Subrectangular in outline; length about two- 
thirds the width; hinge nearly as wide as width at 
middle; cardinal extremities slightly obtuse; moder¬ 
ately concavo-convex; costae strong and of nearly 
uniform size; spines fine and numerous; dorsal in¬ 
terior with anterior covered by strong spines. Penn. 
(Des Moines): Ind., Ill., Ala., Ia., Mo., Kan., Okla., 
Tex. 

M. splendens (Norwood and Pratten) (137 19). 

Transversely subrectangular in outline; auriculate; 
hinge generally forming widest part of shell; ventral 
sulcus deep; profile strongly concavo-convex; umbo 
flattened; trail long; radial ornament obscure; 
anterior with lamellose band; ears with one or two 
pairs of stout spines. Penn. (Des Moines-Kansas 
City): Ill., Ia., Mo., Neb., Kan., Okla., Tex. 

M. wabashensis (Norwood and Pratten) (137— 
27, 28). Suggesting Af. splendens but with strong 
costellae, narrower sulcus, and less extended car¬ 
dinal extremities, but lacking the lamellose mar¬ 
ginal border; ears without spines Penn. (Kansas 
City-Wabaunsee): Ind., Ill., Neb., Kan., Tex. 

LINOPRODUCTUS Chao 1927 
(*Produdus cora Orbigny). Small or large, generally 
costellate with small visceral area and long trail; 
umbonal slopes and ears often concentrically wrin¬ 
kled; deep visceral chamber. Miss, through Perm, 
(all areas of outcrop). 

L. ovatus (Hall) (137—32-34). Small, variable, 
longer than wide; ventral valve strongly convex in 
umbonal region, front half slightly convex in profile; 
dorsal valve deeply concave; hinge narrow; cardinal 
extremities and lateral slopes transversely wrinkled; 


spines slender, few and scattered. MiHH. (Burlington- 
Chester): Ky., Mississippi Valley, Ark., Okla. 

L. pratteiiianus (Norwood and Pratten) (137— 
31). Medium size; subheinispherical; hinge about 
equal to greatest width; length and width subequal; 
dorsal valve moderately concave; cardinal alae 
wrinkled; ventral hinge area with about 20 spines 
increasing in size away from beak; body of shell 
with erect scattered spines showing a quinmncial 
arrangement in oblique rows; spines 5 to 10 mm 
apart. Penn.: Ill., Mo., Neb., Kan., Tex. 

L. oklahomae Dunbar and Condra (138—1, 2). 
Penn. (Lansing): Okla. (Stanton). 

INSTITELLA Cooper 1912 

Produdus leonardcnsis King (138—3-51). Sub- 
rectangular in outline; ventral valve with deep nar¬ 
row sulcus and long acute anterior tongue; interarea 
well developed; dorsal valve concave and with cari¬ 
nate fold on anterior two-thirds; sides of both valves 
reflected ventrally and with wide dorsally directed 
lateral frill; surface costellate, costellae reticulated 
bv fine rugae on body. Perm. (W. Tex.). 

TEGULIFERINA 
Schuchert and LeVenc 1929 

(*Tegulijera deformis Schellwicn). Small, shallow, 
oblique, cup-shaped ventral valve attached by 
ventral apex and by spines; dorsal valve operculi- 
form, flat with erect bilobed cardinal process. Penn, 
to L. Perm. (Ill., Mo., Neb., Kan., Tex.). 

T. armata Girty (137—29, 30). Penn.: Mo. (in 
several formations), Neb. (Stoner), Kan. (Ft. Scott, 
Plattsmouth). 

PRORICHTHOFENIA King 1930 
(*Crania permiana Shumard). Ventral valve conical; 
dorsal valve small, flat, located deep inside cone; 
open part of cone partly covered with long spines; 
ventral interior with long deep groove on posterior 
side; ventral side with high median septum; dorsal 
valve with bilobed cardinal process and spiny an¬ 
terior; shell attached by apex and anchored by 
numerous long spines. Perm. (Tex.; Mex.). 

P.uddeni (Bose) (138-43-45). Differs from type 
(from Word formation), which is long and slender, 
in its short and wide conical form and flaring cham¬ 
ber. Perm. (Leonard): W. Tex. 

Punctate Articulata. Shells punctate. 

DALMANELLACEA. Subcircular to elliptical, 
piano- to biconvex shells having brachiophores and 
generally a small lobate cardinal process. 

RESSERELLA Bancroft 1928 
(*Orthis canalis Sowerby). Generally circular to 
semielliptical, costellate; deeply convex ventral 
valve, gently convex dorsal valve; ventral interior 
with elongate diductor scars; dorsal valve with 
trilobed cardinal process and flat oblique brachial 
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processes supported by cnllus. M. Ord. to L. Sil. 
(widespread throughout N. America). 

R. rogata (Sardcson) (138—0, 7). Small, circular 
in outline, ventral fold not pronounced, costcllae 
somewhat fasciculated; ventral muscular field long 
and narrow. L. and M. Trenton: N. Y., Appa¬ 
lachians, Mississippi Valley. 

R. fertilis Bassler (138—10). Fairly large, plano¬ 
convex: ventral valve subcarinatc; dorsal .miens 
narrow and shallow; costellae fine. M. Ord. (Tren¬ 
ton): Appalachians, Ky., Tenn. 

R. multisecta (Meek) (138 15-18.) lrans- 

versely subelliptical to subcircular in outline; vent ral 
valve subcarinatc posteriorly but broadly convex 
anteriorly; sulcus narrow and deep posteriorly, 
broad anteriorly. U. Ord. (Eden): N. A., Appa¬ 
lachians, Ohio Valiev, W. Tenn. 

R. (Onniella) meeki (Miller) (138—11-14). Sub- 
rectangular in outline; cardinal extremities nar¬ 
rowly rounded; ventral valve strongly carinate; 
dorsal valve deeply sulcate. U. Ord. (Richmond): 
Ohio Valley. 

R. tersa (Sardcson) (138—19, 20). Transversely 
elliptical in outline; up to 18 mm wide; sides nar¬ 
rowly rounded; anterior subtruncate; hinge very 
narrow, beak pointed. U. Ord.: Ill. (Maquoketa), 
Minn., la. (Maquoketa), Wyo.; Man. 

R. corpulenta (Sardcson) (138 —8, 9). U. Ord. 
(Maquoketa): U. Mississippi Valley. 

AULACELLA Schuchert and Cooper 1931 
( *0rthis eifelensis Vcrneuil). Resembling Resscrcllu 
externally but with convex dorsal valve and shorter 
ventral muscle scars. Dev. (N. Y., Appalachians, 
la., N. Mex.). 

A. infera (Calvin) (138-24-27). U. Dev.: N. A . 
(Chemung), la. (Independence). 

DALMANELLA Hall and Clarke 1892 

(*0rthis testudinaria Dalman). Small to medium 
sized, subcircular, biconvex, the ventral valve having 
the greater convexity; multicostellate; ventral mus¬ 
cular area heart-shaped; dorsal interior with promi¬ 
nent median ridge to which the brachiophore sup¬ 
ports are attached; brachiophores long and slender; 
cardinal process lobed; fulcral plates present. L. Sil. 
(Ill., Mo.). 

D. edgewoodensis Savage (138 —28-30). Sub- 
circular in outline, hinge narrower than greatest 
shell width near middle; ventral valve medially sub- 


carinate, beak incurved; dorsal valve with sulcus 
extending from beak to margin. L. Sil. (Kdgcwood) 

Ill., Mo. 

Although many brachiopods have been assigned 
to the genus Ihilinaiirlln a genus lamentably broad 
in its interpretation— /). i■dgewiiodcnsix at present is 
the only named American species conforming 
strictly to the type. 


LKVKXEA Schuchert. and Cooper 1031 
(*()rtliis siihnuinuln Hall). Fairly large, subcircular 
to subquadratc in outline; ventral fold strong; 
dorsal sulcus dee p; \riitr»l muscular area deeply 
impressed diamond-shaped, with elevated adductor 
track ; dorsal adductors elevated .>u anellipt ieal plat¬ 
form. Sil., Dev. (b. Onondaga). (N. Y-, Appa¬ 
lachians, \V. Tenn., Mo., Okln.). 

*L. subcarinata (Hall) (138—21 23). Dev. (New 
Scotland ami equivalents): Distribution same as 
genus. 


CAllIXIFERELLA Schuchert and Cooper 1931 

(*Orthis cariruitn Hall). Large, subelliptical in out¬ 
line; narrow ventral fold, deep dorsal sulcus; mus¬ 
cular area of ventral valve bilobed and with elevated 
adductor track; dorsal interior as in It (.'after ell u but 
with small cardinal process. U. Dev. (Appalachians 

from Pa. to southern Va.). 

C. tioga Hall (138-34-38). Broadly elliptical, 
length two-thirds the width; fold and sulcus not 
ctr/mnr Chemung: X. Y.. Appalachians. 


PARMORTIIIS Schuchert and Cooper 1931 

( *0rthis elegantula Dalman). Finely costellate, ven¬ 
tral valve deep and strongly convex, dorsal valve 
concave to slightly convex; ventral interior with 
thick dental plates and deep delthyrial cavity; 
dorsal valve with thickened, shield-shaped adductor 
field. M. Sil. (Que.; X. Y., Appalachians, \V. Tenn., 
Midwest, Okla.). 

P. waldronensis (Foerste) (138—31-33). Longi¬ 
tudinally elliptical, length (IS mm) slightly greater 
than width (17 mm); ventral valve subcarinatc; 
beak strongly incurved; sulcus shallow. M. SU. 
(Waldron): N. Y., Ind., W. Tenn., Okla. 

MEXDACELLA Cooper 1930 
(* Or this uberis Billings). Suggesting Rhijndomella 
but valves subequally convex; ventral valve with 
strong dental plates, muscle area bilobed with long 


PLATE 138 

(All figures are xl and original by Cooper unless otherwise indicated.] 

1, 2. Llnoproductus oklahomae. V ext; Imp D ext. 3-5. Instltella leonardeneis. D ext; \ and (Peabody 

D ext* (xl. x2). 8. 9. R. corpulenta. V and D ext*. 10. R. ferti.is. D. ext. 11-14 R. meeki V and I D-extsV and ^ ^ ^ ^ 
Mu* N H. M 4). 15-18. R. multiset*. D and V int* (x2); V and D exts. 19. 20. R. tersa [Peabody I - « - * 28 _ 30 . Dalm8ncl , 8 

21-23. Levenea subearlnaU. D int (x2); V int; D ext. 24-27. Aulacella infera. D and \ mt* <x2). D and P [ferc||a ||og8 . D an d 

edgewoodensis. V and D ext»; D int (x2). 31-33. Parmorthis waldronensis. D and S views; D nit (x->. • M 4]; 40 D ext; 

V ext*; Imp D int and squeeze from same; Imp V int. 39-42. Mendacella uberis. 39. \ ext (xl.o) I ea o - ' ' 46 _ 4 S . paurorthis 

41. 42. D and V int* (CGS. M 154). 43-45. Prorichthofenia uddenl. S view; D int; apertural view showing P g b „ obUB [Pft i N Y 

catawbensis (x2). D int and ext; small slab with Imp Dv and Vv. 49. Bllobites various D ext (x2). 

81. D and V views (x2). 
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and narrow diductors; dorsal valve with stout 
median ridge, thick brachiophores and small lobatc 
cardinal process. U. Ord., Sil. (Anticosti; Ont.; 

*M. uberis (Billings) (138- 39-42). U. Ord., Sil.: 
Anticosti. 


PAURORTHIS Sehuehert and Cooper 1931 
(*OrthambonUes parva Pander). Generally small, sub- 
circular, externally suggesting Rcsserclla but having 
a short subcordatc ventral muscular field nmkpnllml 
impressions like those of Hespcrorthis ; dorsal valve 
with poorly developed cardinal process, simple 
brachiophores supported by callus, but an elevated 
median septum. M. Ord. (Holston through Ottosee) 

(S. Appalachians). _ _ _ , 

P. catawbensis Butts (138 —46-48). M. Ord.: 

S. Appalachians. 

BILOBITES King 1850 

(*Anomia biloba Linnaeus). Small, bilobed, narrow- 
hinged; unequally biconvex, costellate; dorsal valve 
with ponderous cardinalia and thick cardinal process. 
U. Ord.-L. Dev. (Que.; N. Y., Appalachians, W. 
Tenn., Midwest, Okla.). 

*B. bilobus (Linnaeus) (138 —50, 51). M. Si u 
(Niagaran): Widespread throughout N. America. 

B. various (Conrad) (138-49). L. Dev. (Cocy- 
mans-New Scotland): N. Y., W. Tenn., Okla. 


muscular area large. L. Dev.: Quo.; N. Y. (New 
Scotland), Appalachians, W r . Tenn., Mo., Okla. 

R. musciilosa (Hall) (139 * 10). Large, with 

ventral muscular field occupying nearly the entire 
inner surface. L. Dev. (Oriskany): C^ue.; N. V., 
Appalachians, Midwest, Okla. 

R. penclope (Ifall) (139—21-23). Large, nearly 
circular, diameter about 3X mm; ventral valve flat 
to gently concave; muscular area nearly circular, 
width about half the valve width; dorsal valve 
moderately convex. M. Dev. (Hamilton): (bit.; 

N. Y., l*n! 

R. oweni Hall ami Clarke (139 - IX I.urge, 
circular to transversely elliptical; length 38 mm, 
width 44 mm; ventral muscular area small. Miss.: 

Ky. 

R. carbonaria (Swallow) (139—24-26). Small, 
longitudinally oval in outline, length attaining 12 
mm; sides rounded, front subtruncate; dorsal valve 
much deeper than ventral. Penn.: III., Ia., Mo. 
Neb., Kan., Tex. 

PERDITOCARDINIA ScJuichcrt and Cooper 1931 

(*0rthi$ dubia Hall). Like Rhipidomotla internally 
and externally hut with intcrarens obsolete and hinge 
very narrow. Miss. (Warsaw to Stc. Genevieve) 
(S. Appalachians, Midwest, southwestern l. S. A., 
and adjacent Mex.). 

*P. dubia (Hall) (139-30-34). Same range and 


PLATYORTHIS Sehuehert and Cooper 1931 

(*0rthis planoconvcxa Hall). Circular in outline, 
plano-convex in lateral profile, costellate; ventral 
muscular field large and flabellate; dorsal cardinal 
process with long shaft and erect myophore. Sil., 
Dev. (Onondaga) (Que.; N. Y., Appalachians). _ 

*P. planoconvexa (Hall) (139—1-4). Helderberg 
and Oriskany: Same distribution as genus. 

RHIPIDOMELLA Oehlert 1890 
(*Terebralula michelini L’Eveill6). Generally circular 
in earlier forms, becoming subtriangular in later 
ones; compressed biconvex, finely costellate; hinge 
very narrow; ventral interior with large flabellate 
muscular field; dorsal valve with thick brachial 
processes and large bilobed cardinal process. M. Sil.— 
Perm, (widespread). 

R. hybrida (Sowerby) (139—5-7). Broadly 
elliptical in outline, margins rounded; hinge very 
narrow; valves subequal in depth; ventral muscular 
area small and oval. M. Sil.: N. Y., Ohio, Ind., 
Wis., Ill., W. Tenn. 

R. oblata Hall (139—16, 17). Large, transversely 
subelliptical; width 38 mm, length 31 mm; ventral 


distribution as genus. 

HETERORTHIS Hall and Clarke 1892 
(*Orthis cl y tic Hall). Large, finely costellate; dorsal 
valve flat, ventral valve gently convex and internally 
with long, divergent, elongate and flabellate diductor 
scars that reach beyond middle of valve; dorsal valve 
with chilidium, carinate cardinal process and under 
the brachial processes callus thickenings that are 
extended around sides of adductor field. M. Ord. 
(Trenton) (S. Appalachians, Ky., Tenn.). 

*H. clytie (Hall) (139-27-29). Same range and 

distribution as genus. 

REUSCHELLA Bancroft 1928 
(*R. semiglobata). Large, ventrally carinate, dorsally 
sulcate, fascicostellate; ventral muscular area 
bilobed with deeply sunk adductor track; dorsal 
interior with brachial processes supported by callus 
deposited in notothyrial cavity. M. Ord. (eastern 

N. America). _ _ ~ , v . 

R. edsoni (Bassler) (139-40-42). M. Ord.: Vt. 

(Glens Falls), ?N. J. (Jacksonburg), Pa. and \a, 
(Chambersburg). 


PLATE 139 

(All figures are xl and original by Cooper unless otherwise indicated.) r 

1-4. Platyorthls planoconvexa. V and D exts; Imp V int; D int. 5-26. Rhlpldomella spp. 5-7. R. hybrida. V. D. and Sue , 7> R> 

muaculoaa [Md G S, L Dev). V and S views; V int. 11-15. R. mlsaouriennis (III G S, M 1). V. D, and S views. R carbon arla t 

oblata. D and V exts. 18-20. R. oweni (Ill G S. M 1). V ext; V int; D int. 21-23. R. penelope. V and D exts; V int. • ^ ^ y 
V, D, and S views. 27-29. Heterorthls elytle. D ext; D and V inta. 30-34. Perditocardlnla dubia. V, D, a ’ 43 _ 4 9 . pi- 

*5-39. Faaclfera aubcaHn.U (x2). V and D exts; V and D inta. 40-42. Reuachella edsoni. V ext; Imp V int; «J° perelegann. D 

onodema spp. 43-45. P. mlnuacula. V. D, and S views. 46-49. P. aubaequata. D and S views; D «“* V "jj 8, 5 * . v vieWB 
ext. 51-58. I so r this arcuarta. D ext; V and D inta (x2). 54-66. Schlxophorla australis (USGS, B 391). Ant, Pos , 
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PIONODEMA Foorstc 1912 (105—IS) 

(*Orthis subacquata Conrad). Soniicllipticnl in out¬ 
line, strongly biconvex, costellato with some cos- 
tellae swollen and hollow; ventral interior with small 
apical plate in dclthyrium, elongate diduetors and 
slightly elevated elongate adductor track; dorsal 
interior with long stout brachial processes supported 
by divergent plates uniting with floor of valve; 
sockets defined by fulcral plates. M. Ord. to L. Sil. 
(Que., Ont.; N. Y., Appalachians, Tcnn., Mississippi 

Valley). 

P. minuscula (Willard) (139—43-45). Small, 
wider than long, width about 13 mm; ventral valve 
slightly deeper than dorsal; ventral intcrarea 
moderately long, beak slightly incurved; costellae 
fine. M. Ord. (Lebanon): Va., Tcnn. 

*P. subaequata (Conrad) (139—46-49). Large, 
subrectangular in outline, with hinge slightly 
narrower than midwidth; attains a width of 22 mm; 
anterior commissure broadly uniplicate. M. Ord. 
(Black River, L. Trenton): N. Y., S. Appalachians, 
Mississippi Valley. 

FASCIFERA Ulrich and Cooper 1942 
(*F. subcarinata). Exterior like Resserella with sub- 
circular outline, deep ventral and shallow dorsal 
valve; multi-fascicostellate; interior 1 ike Pionodema. 
M. Ord. (Ottosee, Trenton) (S. Appalachians, 

Minn.). 

*F. subcarinata U and C (139—35-39). M. Ord.: 
S. Appalachians. 

ISORTHIS Kozlowski 1929 

(*Dalmanella ( Isorthis) szajnochai). Costellate, bi¬ 
convex and with interior of Schizophoria. M. Sil. to 
L. Dev. (Que.; N. Y., Appalachians, W. Tenn., 
Okla.). 

I. arcuaria (Hall and Clarke) (139 51-53). 
Small, strongly convex, finely costellate; ventral in¬ 
terior with strongly impressed muscular field, nar¬ 
row elongate diductor scars, and divergent pallial 
impressions. M. Sil.: W. Tenn. (Beech River). 

I. perelegans (Hall) (139—50). Shell large, 
nearly circular, with diduetors separated by a nar¬ 
row elevated adductor ridge suggesting Schizophoria. 
Helderberg (New Scotland): N. B., Que.; N. Y., 
Appalachians, W. Tenn., Okla. 

SCHIZOPHORIA 
King 1850 (106—1, 2; 140—4, 5) 
(*Conchyliolithus Anomiles resupinatus Martin). 
Interior of dorsal valve like Pionodema but ventral 
interior having divergent diductor scars separated 


by an elevated adductor ridge; ventral valve gener¬ 
ally concave at front; dorsal valve .strongly convex; 
finely costellate. M. Sil.—Perm, (widespread through¬ 
out N. America). 

S. multistriata (Hall) (140 10, II). Subcircular 

in outline, slightly wider C2N mm) than long 025 to 
2S nun); ventral sulcus very short and shallow; 
surface finely costellate. L. Dev.: N. It.; N. V. 
(Becraft), Appalachians. 

S. nevadaensis Merriam (110 6,7).Thick-shelled, 
subrectangular in outline, wider (3S nun) than long 
(34 mm); front margin truncated; both valves some¬ 
what sulcate or dorsal valve flattened at front. 

L. Dev.: Nov. (L. Nevada). 

S. macfarlani (Meek) (140—1 3). Length slightly 
greater than width (25 nun); hinge scarcely equal 
to half greatest width; dorsal valve strongly convex; 
pallial impressions strong on fillings of interior. 

M. and U. Dev.: N. Y.; NWT., Canada. 

S. australis Kindle (139 -54-56). Very large, 
subrectangular to subelliptical, about 50 mm wide. 
38 mm long; strong sulcus at front third of ventral 
valve; dorsal fold appearing only at front. U. Dev.: 
Colo. (Ouray), N. Mex. (Percha), Am. 

S. swallovi (Hall) (140—S, 9). Large, width about 
50 mm, length 38 mm; ventral valve nearly flat, 
median sulcus broad, shallow, and undefined; dorsal 
valve strongly convex, with median flattened and 
sulcate area. Miss. (Burlington): Mississippi Valley. 


ENTELETES Fischer 1825 (140—12-15) 
(*Entcletes choristites ). Globular in outline and pro¬ 
file, coarsely plicate with plications and interspaces 
covered with fine radial lines; ventral interior with 
two subparallel thin dental plates and a high median 
septum: dorsal valve with long curved brachial 
processes; flaring supporting plates; small cardinal 
process and fulcral plates defining the sockets. 
Penn., Perm. (Mississippi Valley, Okla., Tex., 
southwestern U. S. A.). 

E. hemiplicatus (Hall) (140—16-18). Penn.: 
Neb., Kan., Okla., ?Tex. 

PARENTELETES King 1930 
(*P. cooperi). Resembling Enteletes but having a 
strong fold on ventral valve and a deep sulcus on 
dorsal; ventral interior with inverted V-shaped 
chamber under median septum; dorsal interior 
like Enteletes. Penn.,Perm. (Gaptank to L. Leonard) 
(Kan., W. Tex.). 

*P. cooperi King (140—21-23). Penn.: Kan., 
\V. Tex. 


PLATE 140 

[All figures are xl and original by Cooper unless otherwise indicated.) 

1-11. Schizophoria spp. 1-3. S. macfarlani. V and S views; Imp D int. 4. 5. S. iowensis (Peabody Mus N H. M 41. D int showing fulcral 
plates. 6, 7. S. neradaenals. V and D exts of two specimens. 8, 9. S. swallovi (Ill G S. M 1]. V ext; Imp V int. 10. 11. • mu 18 r ‘“ ' . . 

8 views 12-15. Enteletea sp. (x2). Two views of a D int and a V int. 16-18. Enteletes hemiplicatus. D, S. and V views. 19. 20. 1 ropiao- 

leptus carinatua. V and D exts. 21-23. Parenteletes cooperi [Peabody Mus N H. M 4J. V ints (xl. x2); S view 24-26. Rhynchopora taylorl 
[USGS, B 436], D ext; V ext (x2); S view. 27-30. Rhynchopora magnicosta. V. D, Ant, and S views. 31-42. Cyrtinaspp. - - • 

roatria (Ill G S, M 1J. V. D, Post, and S views. 35. 36. C. alpenensls. V and D exts. 37-39. C. “hamiltonensis. Post, .a . 

40-42. C. umbonata. V. D. and S views. 43-51. Spondyloaplra spp. 43-47. S. reesidei. Int. ext. and Post of Vv; int and ext of Uv. 4M-51. . 

alia. V, Post, Ant, and S views. 52-65. Psioidea sp. V, D, Post, and S views. 
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TROPIDOLEPTUS Hull 1857 

(*Strophomcna carinata Conrad). Subqumlrntc in 
outline, concavo-convex in profile, surface marked 
by broad, rounded costae; wide-hinged; dorsal valve 
with high median septum to which ends of brachial 
processes are united. Dev. (Hamilton through 
Chemung) (N. Y., Appalachians, N. Mex. IChe- 

m *T?carinatus (Conrad) (140—19,20). Range and 
distribution same as genus. 


RHYNCHOPORA King 1865 

(*Terebratula gcinitziana Verncuil). Subtriangular to 
subpentagonal in outline; subtriangular in profile, 
costate; ventral valve with long flattened tongue; ex¬ 
terior punctate, punctae large; dental plates well 
developed ; dorsal interior with undivided hinge plate 
supported by a Y-shaped plate making a cruralium 
under hinge plate; crura extending directly an¬ 
teriorly. Miss.-Perm. (Ind., Ill., Midcontinent, 
Tex., Wyo., Great Basin, Ore.). 

R. taylori Girty (140-24-26). Large, subpenta¬ 
gonal, fold and sulcus wide; sulcus with 5 costae; 
flanks with 11 costae. Perm.: Tex., Idaho. 

R. magnicosta Mather (140—27-30). Pentagonal 
in outline, profile triangular; costae wide and 
rounded; fold with six to eight costae, sulcus with 
five to seven; flanks with five to six costae. L. Penn.: 
Ark. (Brentwood), Okla. (Morrow), Tex. (Bend). 

PUNCTOSPIRACEA (not;.). Endopunctate 
brachiopods having a spiral brachidium. 

CYRTINA Davidson 1858 

(•Cakeola heteroclila Defrance). Spiriferoid, small to 
middle sized, costate, with hemipyramidal ventral 
valve having a long, often deformed interarea; small 
slightly convex dorsal valve with prominent median 
fold; delthyrium covered with a convex pseudo- 
deltidium? bearing a large foramen near apex; ven¬ 
tral interior with spondylium, the median septum 
appearing as a ridge in the spondylium; dorsal in¬ 
terior with spire like Spirifer and having complete 
jugum. M. Sil.-L. Miss, (widespread throughout 
America) 

C. hamiltonensis (Hall) (140—37-39). Triangular- 
subpyramidal; hinge wide; cardinal extremities often 
acuminate; length and width nearly equal; length 
of interarea often equal to length of dorsal valve, 
fold broad and subangular; five to eight costae on 
flanks. M. Dev. (Hamilton, Traverse): Ont.; N. Y., 
Appalachians, Mich., Ohio, Ind., Ky., Mississippi 
Valley. 


C. umboiiata (Hall) (140 40 42). Differs from 
preceding by its more acute ext.remil i«* h, mnnller size, 
more rounded fold, and strongly incurved beak. 
M. Dev.: Mich., la. (Cedar Valley). 

C. nlpcnonsis Hall and Clarke (140 35, 36). 
Resembling the preceding by its strongly incurved 
beak, but. much larger, attaining a width of 25 mm 
or more. M. Dev.: Mich. (Traverse). 

C. acutirostris (Shumard) (140 31 34). Miss. 
(Kinderhook): Mississippi Valley. 


PSIOIDEA Hector 1871) 

(*Spiriferinn surssi australis Trechnumn). Medium 
sized to large and costate; cyrtinoid with smooth fold 
and sulcus; ventral interior as in Spotulylospira. 
Trias. (Nev., Cal.; Alaska) (American representa¬ 
tive 1140— 52-551). 


SPONDYLOSPIltA Cooper 1942 

(*S. reesidci). Cyrtinoid, with convex dorsal valve, 
fold and sulcus costate, ventral valve hemipyrami¬ 
dal; interarea long, hinge margins denticulate; del¬ 
thyrium open; ventral interior with cyrtinoid spon¬ 
dylium; crural bases small, descending lamellae of 
spire supported by a calcareous net. Trias. (Idaho, 
Nev., Cal.; Yukon region, Alaska). 

*S. reesidei Cooper (140—43-47). Small, strongly 
costate; dorsal fold defined posteriorly by a single 
costa which bifurcates twice to produce four costae 
near the middle. U. Trias.: Idaho. 

S. alia (Hall and Whitfield) (140-48-51). Larger 
than preceding and with much finer costae. U. Trias.: 

Nev. 

DIMEGELASMA Cooper 1942 
(*Spirifer neglectus Hall). Shell large, costate, with 
noncostate fold and sulcus; delthyrium covered 
with a flat pseudodeltidium?; ventral interior with 
long dental plates; ventral muscular area elongate; 
dorsal interior with short median septum supporting 
a concave hinge plate. Miss. (Ky., Tenn., Ala., Ill., 
Ia., Mo., Okla.). 

*D. neglectum (Hall) (141—1-5).Keokuk:Tenn., 
Ala., Mississippi Valley, Okla. 


PUNCTOSPIRIFER North 1920 
(*p. scabricosta). Generally small, wide-hinged, 
flanks costate but fold and sulcus noncostate; sur¬ 
face imbricate and pustulose; dental plates strong; 
median septum long and high; jugum V-shaped, and 
directed posteroventrad. Miss.—Perm. (S. Appa- 
lachians, Ind., Ky., Tenn., Ill., Mo., Midcontment, 


PLATE 141 

(All figure® are xl and original by Cooper unless otherwise indicated.] 

1-5. Dimegelaama neglectum. D and S views of Int F; V int; D ints. 6-8. Punctosplrifer spp. 6, 7. P. kentuckiensis. Post and D ^ 

ext. 8. P. pulcher. D ext. 9-13. Retlculariina splnosm. D ext showing spines (x2); V and D exts; D ext; V int. 14- . yn *. 1 y 

formoaa. V. D, and S views; D inU. 19-24. Trematoaplra spp. (Pal N Y 8 (2)]. 19. 20. T. camura. V and D exts. 21-24. i. f ; • 

D, Post, and Ant views. 23-27. Homoeosplra evax. V, D % and S views. 28-30. Trematoaplra multistriata- D ext; os view ^ 

process; spiraUum and jugum (Pal N Y 8 (2)]. 31. Trematoaplra sp. D int (x2). 32-34. Parazyga hlrsuta. V. D. and 3 views .\ **" 
me trim spp. (Ill G S, M 1). 35-37. E. altlroatria. D. S. and Ant views. 38-41. E. vera. Ant, V, S. and D views. 42. Ettmetrtm *p. v ■ ( J • 

43-48. Huetedla spp. 43-45. H. mormon!. V, D, and S views. 46-48. H. hesaeruda. D. V, and S views. 49-52. Amp g« * ' 

and V ints; D and 8 views. 53-65. Amphlgenla curt* [Ill G S 3]. Post, D, and V views of Int F. 56, 57. Cenironeila g g 
8 views. 55-61. Cenironeila Impress*. D int (x2); V and D exts; small slab showing impressions of V int. 
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Tex., Rocky Mts. of Canada and U. » s - A., Great 

Basin). ,, 

P. kentuckiensis (Shumard) (141—(>, /). Small, 
variable, narrow- or wide-hinged, the latter types 
approaching 25 mm in width; length half the width; 
fold narrowly rounded; cardinal extremities nar¬ 
rowly rounded to acutely pointed; interarea long, 
nearly flat, about at right angles to plane of valve 
contact; beak slightly incurved; lamellae finely fim¬ 
briate, closely spaced, five in 1 mm. Penn.: III., 
Mo., Neb., Kan., Okla., Tex. 

P. pulcher (Meek) ( 141 —8). Large, wide-lunged; 
attaining a width of about 75 mm and a length of 
about 25 mm; cardinal extremities mucronate; fold 
low and rounded; flanks with eight narrowly 
rounded Costae. Perm. (Phosphoria): ?Tex., Wyo., 
Idaho. 

RETICULARIINA Fredericks 191(5 

(*Spirifer spinosa Norwood and Pratten). Punctate 
spiriferids resembling Punctospirifer but with sur¬ 
face covered with scattered spines. U. Miss. (Ches¬ 
ter) (Ky., Tenn., Ala., Ill.). 

*R. spinosa (N and P) (141 9-13). Ches.er: 

Ky., Tenn., Ala., Ill. 

RHYNCHOSPIRINA Schuchert and LeVene 1929 
('Waldheimia formosa Hall). Elongate-ovate, with 
circular foramen; costae low; valves subequal in 
depth; deltidial plates flat; ventral interior without 
dental plates; dorsal interior with thick median 
septum supporting a ponderous hinge plate, much 
thickened and with two triangular processes ex¬ 
tending posterodorsally over each side of dorsal 
umbo; crural bases stout; spire with six to nine volu¬ 
tions; primary lamellae narrow and not greatly 
incurved; jugum situated behind middle of lamellae, 
forming an inverted V. U. Sil. to L. Dev. (N. Y., 
Appalachians, W. Tenn., Mo., Okla.). 

*R. formosa (Hall) (141-14-18). Dev. (New 
Scotland): Same distribution as genus. 

HOMOEOSPIRA Hall and Clarke 1893 
(*Rhynchospira evax Hall). Externally like Rhyncho- 
spirina but dorsal valve having a high median sep¬ 
tum, the hinge plate having no posterior extension 
but with greatly extended anterior lobes; jugum 
with more acute stem. M. Sil. (N. Y., Ind.. W. 
Tenn.). 

*H. evax (Hall) (141—25-27). Waldron: N. Y., 
Ind., W. Tenn. 

TREMATOSPIRA Hall 1857 (141-31) 

(*Spirifer multistriatus) . Transverse, costate to 
multicostate, rostrate with circular foramen, uni- 


plicate; ventral interior with dental plates and lln- 
bcllatc muscular area; dorsal hinge plate ponderous 
with upper quadrate face divided by a longitudinal 
groove and a transverse groove, I bus creating two 
posterior parts that project into ventral delth\rial 
cavity and two anterior parts that be-r the crura; 
jugum V-shaped with end of V piojcct ing posteriorly. 
M. Sil. to M. Dev. (N. B., Quo.. (>nl.; V V., \ppa- 
lachians, Ind., Kv., W. Tenn., 111., Mo.). 

T. cainura (Hall) (141-19. 20). Small, trans¬ 
versely elliptical; hinge narrow; valves sub. pi I in 
depth; fold low, flat, composed of four • o.dae. the 
middle two depressed; flanks with live angular 
costae; entire surface papillose. M. Sil.: N. ^ Ind. 
W. Tenn. 

*T. multistriata (Hall) (141 — 28 30). barge, ; piri- 
feroid, hinge narrow, sides narrowly rounded; fold 
low, broad, sulcus wide and shallow; multicostellate. 
L. Dev.: N. Y. (New Scotland), Appalachians, 
W. Tenn., Okla. 

T. gibbosa (Hall) (141-21-24). Small, trans¬ 
versely elliptical; fold with three costae, sulcus with 
two; flanks marked by four costae. M. Dev. (Mar- 
cellus-Tullv): N. Y., Pa., Mich., Ind. 

PARAZYGA Hall and Clarke 1893 

( *Atrypaf hirsuta Hall). Transverse, uniplicate, 
multicostate to multicostellate with exterior covered 
with very fine spines; ventral interior with dental 
plates and incomplete pedicle collar; hinge plate 
narrow, with two widely separated vertical supports 
which have their origin on the downward umbonal 
slope of the shell; these supports widely separated 
at bases, enclosing marginal dental sockets, anterior 
faces vertical, upper surfaces small and subtri- 
angular; jugum as in Trematospira. L ?. to M. Dev. 
(Ont.; N. Y., Pa., Mich., Ind.). 

*P. hirsuta (Hall) (141-32-34). Hamilton: Dis¬ 
tribution same as genus. 

EUMETRIA Hall 1864 (141—42) 

(*Retzia vera). Elongate-ovate in outline, biconvex, 
rostrate, foramen circular, valves costate to cos- 
tellate; no dental plates in ventral valve; dorsal 
cardinal extremities auriculate; dorsal interior with 
complex hinge plate supported by two divergent 
lamellae. Miss, (widespread throughout U. S. A.). 

E. altirostris White (141-35-37). Strongly cos¬ 
tate. Miss. (Kinderhook and equivalents): Pa., 
Mississippi Valley. 

*E. vera (Hall) (141-38-41). Large, length and 
width nearly equal; finely costate. U. Miss. (Ches¬ 
ter): Mississippi Valley. 
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HUSTEDIA Hull mid Clarke 1893 
(*Terebratula monnoni Marc on). Generally small, 
terebratuliform, costate; flat symphytium; ventral 
interior with incomplete pedicle collar; dental 
lamellae absent, hinge plate erect, brachial supports 
extending directly ventrad far into ventral valve and 
between them appears a median curved process ex¬ 
tending from dorsal umbonal cavity into ventral 
valve; limbs of V-shaped jugum broad, often fun- 
briate. Miss.-Perm. 

*H. mormoni (Marcou) (141—43-45). Small, oval 
in outline, with about 15 costae. Penn.: Widespread 
throughout N. America. 

H. hessensis King (141—40—48). Perm.: W. Tex. 
(Leonard). 

SYRINGOTHYRIS Winchell 1863 
(*S. typa). Usually large with ventral valve semi- 
pyramidal ; fold and sulcus noncostate; entire surface 
covered with minute pustules; ventral interior with 
long divergent dental plates; delthyrium partly 
covered with a flat apical plate from which the 
syrinx, an accessory muscular attachment, extends 
into interior; dorsal interior as usual in the spiri- 
feroids; shell substance endopunctate. U. Dev. to 
Miss. (Conewango-Keokuk) (N. Y., Pa., Appa¬ 
lachians, Tenn., Mississippi Valley, Rocky Mts., 

Great Basin). . 

S. texta (Hall) (142—27-29). Very large, with 

greatest width at hinge; interarea at right angles to 
commissure and nearly flat; flanks bounding sulcus 
marked by 18 to 24 costae. Miss. (Keokuk): Va., 
Ind., Ky., Ill., Ia. 

TEREBRATULACEA. Endopunctate brachio- 
pods having lophophore supported by a brachidium 
in the form of a more or less complicated loop. 

CENTRONELLA Billings 1859 

(*Rhynchonella glansfagea Hall). Small, rhomboidal 
in outline, ventral valve longitudinally subcarinate; 
dorsal valve concave, surface smooth; ventral in¬ 
terior with thick dental plates and large teeth; 
dorsal valve with, ponderous divided hinge plate; 
loop short, the descending lamellae meeting a short 
longitudinal plate. Dev. (Onondaga to Tully) (Que., 
Ont.; N. Y. ( Mich., Ind., Ky., Ill., Ark.). 

*C. glansfagea (Hall) (141—56, 57). Small, sub- 
rhomboidal in outline, length about 7 mm; ventral 
beak strongly incurved. L. Dev. (Schoharie-L. Onon¬ 
daga): Ont.; N. Y., Mich. 

C. impressa Hall (141—58-61). Elongate, rhom¬ 


boidal in outline, about 16 mm long; beak erect. 

M. Dev. (Hamilton): N. V., lml., Kv., 111., Ark. 

AMPHIGKNIA Hall 1867 

(*PcntameruH elouyahis Vanuxem). Shells large, 
smooth, elongate, suggesting I’cnlamcrux in outline 
and profile; ventral interior having a long spon- 
dylium supported by a median septum; dorsal in¬ 
terior having divided hinge plate and short, imper¬ 
fectly known loop. Dev. (Onondaga) (Me.; Out.; 

N. Y., Appalachians, Mich., Ky., Tenn., 111.). 

A. curta (Meek and Worthen) (141 -53-55). 
Small, oval in outline, rhomboidal in section; differs 
from A . elongnta in more rounded outlinennd smaller 
size. Dev. (Onondaga): Appalachians, W. Tenn., 
Ill., Mo. 

*A. elongata (Vanuxem) (141 —19 52). Large, 
elongate, pentagonal in outline, length up to 10 cm; 
greatest width posterior to middle; anterior narrow; 
beak low and incurved. Dev. (L. Onondaga): Ont.; 
N. Y., Pa., Mich., Ohio, Ky. 

RENSSELAERIA Hall 1859 (142—3, 4) 
(*Atrypa elongata Conrad). Shells generally narrowly 
elongate, biconvex, with valves subequal in depth; 
surface costcllate; ventral interior having obsolete 
or obsolescent dental plates and narrow, elongate 
muscular field; dorsal interior with apically per¬ 
forate hinge plate supported by short subparallel 
plates. L. Dev. (Oriskany) (Que., Ont.; Me., N. Y., 
Appalachians, W. Tenn., Ill., Mo.). 

*R. elongata (Conrad) (142—1, 2). Large, elon¬ 
gate pentagonal in outline, with shouldered posterior 
and narrowed anterior; length about 87 mm, width 
50 mm; beak low and incurved. L. Dev. (Oriskany): 
N. Y., Appalachians, W. Tenn., Ill., Mo., Okla. 

R. marylandica (Hall) (142—3, 4.) Smaller and nar¬ 
rower than preceding. L. Dev. (Oriskany): Md. 

ETYMOTHYRIS Cloud 1942 
(* Rensselaeria ovoides gaspensis Clarke). Like 
Rensselaer ia, but with prominent unthickened dental 
plates converging ventrally. Dev. (eastern N. Amer¬ 
ica). _ , 

*E. gaspensis (Clarke) (142—5-7). Long and 

slender, width about half the length; narrowly 
elliptical in cross-section. L. Dev.: Que. (Gasp6). 

BEACHIA Hall and Clarke 1893 
(*Meganteris suessana Hall). Subcircular to elon¬ 
gate-oval in outline, subequally convex, smooth to 
anteriorly costellate; ventral interior having dental 
plates and elongate-ovate muscular area; dorsal 
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bitenor with hinge plate like Rensselaeria; loop long 
with long crural processes, a long spatulate anterior 
plate from the posteromedian point of which a 
process extends in a ventral direction. L. Dev. 
(Oriskany) (Quo., Ont.; N. Y., Appalachians, Ill., 
Mo.). 

*B.suessana (Hall) (142—10-14).Oriskany:Same 
distribution as genus. 

PRIONOTHYRIS Cloud 1942 
{*P. perovalis). Like Beachia but with bosslike 
myophore having lateral serrate depression. Dev. 
(Oriskany-Onondaga) (Ont.; N. Y., Appalachians 
W. Tenn., Ill.). 

*P. perovalis Cloud (142—16-19). Oriskanv: N. Y. 

P. condoni (McChesney) (142—20, 21). L. Onon¬ 
daga: Appalachians, W. Tenn., Ill. 

RENSSELANDIA Hall 1867 
(* Rensselaeria? johanni). Outline and profile like 
Rensselaeria but smooth exterior and long loop. 
M. Dev. (Hamilton) (Pa., Mich., Ia., Mo., Mac¬ 
kenzie Valley). 

*R. johanni (Hall) (142—15). Resembles Siib- 
rensselandia claypolii in size but more rounded 
laterally. M. Dev.: Ia. (Cedar Valley), Mo. 

SUBRENSSELANDIA Cloud 1942 
(*Rensselaeria claypolii Hall). Like Rensselaeria but 
with hinge plate supported by lamellae. M. Dev. 
(Hamilton) (Pa., Mo.). 

*S. claypolii (Hall) (142—8, 9). Width about half 
the length, outline oval, narrowing anteriorly; in¬ 
ternal impressions strong. M. Dev. (Hamilton): 
Pa., Mo. (Beauvais). 

STRINGOCEPHALUS Defrance 1824 
(*S. burtini). Large, generally transverse, ventral 
valve the deeper of the two, swollen medially; ven¬ 
tral beak long; strongly incurved, suggesting beak of 
an owl; smooth; ventral interior having a high 
median septum; dorsal interior having an elongate 
forked cardinal process; median septum more or less 
elevated and a long, wide loop. M. Dev. (Minn.?; 
Man; Utah, Nev.; Mackenzie Valley). 

*S. “burtini” type (143—4, 5). M. Dev.: Mac¬ 
kenzie Valley, Man.; Utah, Nev. 

CRYPTONELLA Hall 1861 
(*Terebratula rectirostra) . Elongate, valves sub- 
equally convex, smooth, ventral beak erect and 
long; ventral interior having dental plates; dorsal 
interior with a perforated hinge plate and long loop. 
Dev. (Ont.; N. Y., Pa., Mich., Ind., Ky.). 

C. attenuate Whiteaves (142—22). Small, flattish, 
widened anteriorly, narrowed posteriorly, with very 
long beak. M. Dev.: Ont. (Hungry Hollow); 
northern Ind. 

*C. rectirostra (Hall) (142 —23-26). Rhomboidal 
in outline; about 19 mm long, 13 mm wide, beak 
long, slightly incurved. M. Dev. (Hamilton): N. Y., 
Mich. 


HETERELASMA Girty 1908 

i*H. shumardianum). Small, concave ventral valve 
convex to subcarinate dorsal valve; hinge plate and* 
loop like Cryptonella. Perm. (W. Tex.). 

H. sp. (143—17-20). Perm.: W. Tex. 

CRANAENA Hall and Clarke 1893 
(*Terebratula romingeri Hall). Valves subequally 
convex, oval in outline, surface smooth, beak in¬ 
curved, ventral interior having dental plates; dorsal 
interior with perforated hinge plate; loop short. 
M. Dev. to Miss. (N. Y., Pa., Appalachians, W. 
Tenn., Mississippi Valley, Midwest, Great Basin). 

*C. romingeri (Hall) (142—30, 31). Small, ap¬ 
proaching 12 mm in length; beak narrow, strongly 
incurved; valves subequal in depth, the dorsal valve 
swollen in mid-region; greatest width at about 
middle. M. Dev. (Hamilton, Tully): N. Y., Mich., 
Ill., Ia. 

C. iowensis (Calvin) (142—32, 33). Large, oval in 
outline, approaching 37 mm in length, over 25 mm 
in width; valves subequal in depth; beak not elon¬ 
gated, incurved; sides broadly rounded, front sub¬ 
truncate. M. Dev.: ?Mich., Ia. (Cedar Valley), Mo. 

C. sulcata Weller. Miss. (Warsaw): Mississippi 
Valley. 

DIELASMA King 1859 

(*Terebratulites elongatus Schlotheim). Elongate 
oval, biconvex, ventral valve often sulcate; ventral 
interior having dental plates; hinge plate resting on 
floor of valve and bearing muscular attachments; 
loop short. Miss.-Perm, (all areas of outcrop). 

D. formosum (Hall) (143—11-13). Large, elon¬ 
gate-oval, greatest width anterior to middle, nar¬ 
rowed posteriorly; beak strongly incurved. Miss. 
(Warsaw): Ind., Ky. 

D. illinoisense Weller (143—9, 10). Medium¬ 
sized, longitudinally elliptical in outline; length 
nearly twice width. U. Miss. (Chester): Ill., Okla. 

D. bovidens (Morton) (143—6-8). Medium to 
large, elongate oval in outline; convexi-concave in 
anterior profile; dorsal valve nearly flat in lateral 
profile; ventral valve strongly convex and with wide 
deep sulcus. Penn., L. Perm.: Mo., Neb., Kan., 
Okla., Tex. 

DIELASMELLA Weller 1911 

(*Eunella compressa). Small, compressed, ovate, 
with strong dental plates in ventral valve; hinge 
plate short, attached to sides of valve by short 
plates; dorsal foramen large; plate uniting socket 
ridges short. U. Dev., L. Miss. (S. Ind., Mississippi 
Valley). 

D. calhounensis Weller (143—14-16). Small, com¬ 
pressed, oval to subpentagonal in outline; narrowly 
lenticular in profile; beak erect; internal impressions 
moderately strong on fillings. Miss. (Kinderhook): 
Ind., Ill. 

GIRTYELLA Weller 1911 
(*Harttina indianensis Girty). Shells generally small, 
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subequally convex, ventral valve sulcatc; dorsal 
valve sinuate or medially plicate; ventral valve 
having dental plates; dorsal interior having an im¬ 
perforate, concave hinge plate supported by a short 
median septum. Miss. (Ind., Ill., Ky., Mo.). 

*G. indianensis (Girty) (143-24-20). Small, 
about 12 mm long, widest in anterior half, narrowed 
posteriorly; valves subequal in depth; ventral sulcus 
narrow, shallow; fold scarcely discernible. Miss. 
(Ste. Genevieve): Ind., Ky., Ill., I&- 
G. turgida (Hall) (143-21-23). Small, with 
strongly incurved beak and inflated dorsal valve; 
both valves sulcate, producing an emarginate an¬ 
terior; dorsal sulcus often with low fold. Miss. 
(Warsaw): Ind., Ill., Ky. 

G. intermedia Weller. Like the preceding but 
larger and with stronger dorsal fold. U. Miss. 
(Chester): Ill. 

PLECTOCONCHA Cooper 1942 

(*Rhynchonella aequiplicata Gabb). Small to large, 
elongate oval; strongly biconvex; anterior half cos¬ 
tate; dental plates absent; dorsal interior with 
divided hinge plate; short loop with widely divergent 
descending lamellae and narrow connecting ribbon. 

Trias. (B. C.;Nev., Cal.). 

*P. aequiplicata (Gabb) (143—27-31). Trias.: 

B. C.; Nev., Cal. 

TEREBRATULINA Orbigny 1847 (106—15) 
(*Anomia retusa Linnaeus). Generally small, bi¬ 
convex, costellate; foramen large, deltidial plates 
disjunct; cardinal extremities produced into small 
ears; dorsal interior with widely separated socket 
plates to which are attached short descending proc¬ 
esses supporting a ring. Jura.-Recent. 

T. filosa Conrad (143—41). Circular to slightly 
oval in outline, ventral valve strongly convex; 
dorsal valve nearly flat; ventral interarea long; pos¬ 
sibly belongs to genus DISCULINA Deslong- 
champs 1884 ( 'Terebratula hemisphaerica Sowerby). 
U. Cret.: Ala., Tex. 

T. floridana (Morton) (143—1-3). Oval in out¬ 
line, about 19 mm long, 13 mm wide; subequally 
convex; beak short, slightly incurved: costellae very 
fine. U. Cret.: Ala., Miss., Tex. 

OLENEOTHYRIS Cooper 1942 

(*Terebratida harlani Morton). Large, elongate- 
ovate, sulcate; ventral beak erect, foramen large, 
mesothyrid; ventral interior without dental plates; 
muscular field large and elongate; hinge plate divided 
with high socket plates, loop short with V-shaped 


transverse band, the apex of the V directed postero- 
ventrally. Eoc. (N. J., Ala.). 

•O. harlani (Morton) (143—44-49). Eoc.: N. J. 

CHORISTOTHYIUS Cooper 1942 

(*Terebratula plicata Say). Small, subcircular, bi¬ 
convex, sulcatc, multicostate to plicate, foramen 
large, deltidial plates disjunct; ventral muscular 
area flabellate; dorsal interior with largo trilobate 
cardinal process having a fairly long shaft, short 
concave crural bases, high median septum, and loop 
resembling Terebrntella. II. Cret. (N. .1.). 

*C. plicata (Say) (143-35-37). U. Cret.: N. .1. 

ARGYROTHECA Dali 1900 

(*Terebratula cuneata Risso). Small, biconvex with 
ventral valve deeper of the two, costate, foramen 
very large, deltidial plates disjunct; pedicle collar 
narrow, elevated, supported by a high median sep¬ 
tum; dorsal interior with median septum and loop 
with branches directed laterally, then curvingantero- 
dorsally to join valve floor or median septum. Eoc.— 
Recent. (Atlantic and Gulf Coastal Plain). 

A. johnsoni Cooper (143—38-40). Recent. 

TEREBRATALIA Beecher 1893 

(*7\ transversa Sowerby). Transverse, biconvex, cos¬ 
tate, sulcate, foramen large, deltidial plates disjunct; 
dorsal interior with thick socket plates to which loop 
is attached; descending lamellae of loop attached to 
mediam septum by lateral bars; loop broad. Tert.- 
Recent (Pacific Coast). 

*T. transversa (Sowerby). (143—50, 51). Tert- 
Recent. 

DALLINELLA Thomson 1915 
(*Terebratella obsolela Dali). Like Terebratalia in¬ 
ternally but with fold on dorsal valve and sulcus on 
ventral. Tert.-Recent (Pacific Coast). 

*D. obsoleta (Dali) (143—42, 43). Recent. 

KINGENA Davidson 1852 

(*Terebratula lima Defrance). Smooth, suboval, 
lenticular in profile; beak incurved; ventral valve 
with dental plates; dorsal valve with broad cardinal 
process and strong median septum; loop with 
short crural processes, long descending lamellae and 
broad saddlelike connecting band inclosing median 
septum. L. Cret. (Tex.; Mexico). 

K. wacoensis (Roemer) (143—32-34). Medium 
to large in size, pentagonal in outline; front margin 
truncate; ventral beak strongly incurved; foramen 
small. L. Cret.: Tex.; Mex. 
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PHYLUM MOLLUSCA 1 


The phylum Mollusca includes a great host of 
familiar animals which are fundamentally alike in 
organic structure but radically different so far as 
their shells are concerned. There are over 60,000 
known living species and a large number of extinct 
fossil forms. Modern mollusks live in all kinds of 
water and may be planktonic, nektonic, or benthonic 
(both vagrant and sessile). Some snails are even 
able to live in moist places on land. Fossil mollusks 
appear to have lived in a similarly broad range of 
environmental conditions. 

The usual classification of Mollusca is based 
mainly on the nature of the soft parts and to a cer¬ 
tain extent on the architecture and structure of the 
hard parts. Zoologists have divided the phylum into 
five classes and paleontologists have referred fossil 
mollusks to these, even though most fossil forms no 
longer have living representatives. Certain groups of 
extinct mollusks have had to be placed under the 
heading Incertae sedis because their taxonomic posi¬ 
tion is in doubt. 

For the sake of convenience, the usual class and 
ordinal divisions will be considered as follows: 

Class Pelecypoda 

Order Prionodesmacea 

Section A. Paleoconcha 
Section B. Taxodonta 
Section C. Schizodonta 
Section D. Isodonta 
Section E. Dysodonta 
Order Anomalodesmacea 
Order TeleodesmaCea 

Class Gastropoda 

Paleozoic Gastropoda 


Subclass Protogastropoda 
Order Cynostraca 
Order Cochliostraca 
Subclass Eugastropoda 

Superorder Prosobranchia 
Order Archaeogastropoda 
Order Mesogastropoda 
Order Neogastropoda 
Mesozoic to Recent Gastropoda 

Superorder Prosobranchia 
Superorder Opisthobranchia 
Order Tectibranchiata 
Order Pteropoda 
Superorder Pulmonata 
Class Scaphopoda 
Incertae sedis 
Class Amphineura 

Order Polyplacophora 
Order Aplacophora 
Class Cephalopoda 

Subclass Nautiloidea 

Order Protochoanites 
Order Holochoanites 
Order Mixochoanites 
Order Orthochoanites 
Order Cyrtochoanites 
Subclass Ammonoidea 

Order Intrasiphonata 
Order Extrasiphonata 
Subclass Coleoidea (Dibranchia) 

Order Belemnoidea 
Order Sepioidea 

The Mollusca have left an extensive fossil record 
in every geologic period since the beginning of the 


Arnold, R., New and characteristic species of fossil 
mollusks from the oil-bearing Tertiary formations of Santa 
Barbara Co., California: SMC 60:419-447, il, 1908. 
Arnold, R., and Anderson, R., Geology and oil resources of 
theCoalinga District, California: USGS, B398: 1-364, pi 1 - 
62, 1910. Dali, W. H., Preliminary catalogue of shell-bearing 
marine mollusks and brachiopods of southeastern coast of 
United States: USNM, B 37:1-221, il, 1889; Tertiary 
fauna of Florida: Wagner Free Inst Sc, Tr 3 (1-6): 1-1654, 
pi 1-60, 1903; Marine shell-bearing mollusks of the north¬ 
west coast of America: USNM, B 112: 1-217, pi 1-22, 1921. 
Fischer, P., Manuel de Conchyliologie, p 1-1369, pi 1-23 
1887. Grant, U. S., IV, and Gale, H. R., Pliocene and 
Pleistocene Mollusca of California: San Diego Soc N H 
M 1: 1-1036, pi 1-32, 1931. Henderson, J., Fossil non- 
marine Mollusca of North America: GSA, SP 3: 1-313 

1936. Johnson, C. W„ List of the Mollusca [land, fresh¬ 
water and marine], pt 13, in Fauna of New England: Bos 
P c P ^ (13): 1—231, 1915; List of marine Mollusca 
of Atlantic Coast from Labrador to Texas: Bos Soc N H 
P* - 40:1—204, 1934. Keen, A. M., An abridged check list 
and bibliography of West North American Marine Mol¬ 
lusca, Stanford U Press, p 1-87, 1937. Oldroyd, I. S„ 
Marine shells of west coast of North America: Stanford U 


Pub, o*l: 1-247, pi 1-57, 1924; 2 (1-3): 1-941, pi 1-108, 
1927. Palmer, K. V. W., Claibornian [Mollusca] of the 
southern United States: B Am Pal 7 (32): 1-730, pi 1-00, 

1937. Perry, L. M., Marine shells of southwest coast of 
Florida: B Am Pal 95: 1-260, pi 1-39, 1940. Schenck, 
H. G., and Keen, A. M., California fossils for the field 
geologist, Stanford U Press, p 1-85, il, 1940. Thiele, J., 
Handbuch der systematischen Werchtierkunde, Vols 1-4, 
il, 1929-1935. Tryon, G. W. (continued by Pilsbry, H. A.), 
Manual of Conchology, (1) 1-17, 1879-1898; (2) 1-112, 
1885-1936. Turner, F. E., Stratigraphy and Mollusca of 
Eocene of western Oregon: GSA, SP 10:1-130, pi 5-22, 

1938. 

In addition to the authors just listed, the following 
have contributed in various measure to the literature of 
fossil mollusca: Aldrich, T. H.; Coryell, H. N.; Dickerson, 
R. E.; Gabb, W. M.; Gardner, J. A.; Greger, D. K.; Guppy, 
R. J. L.; Hanna, G. D.; Harris, G. D. (many papers on 
Tertiary Mollusca in B Am Pal ); Heilprin, A.; Hertlein, 
L. G.; Mansfield, W. C.; Martin, B.; Maury, C. J.; Popenoe, 
W. P.; Reagan, A. B.; Reeside, J. B., Jr.; Richards, H. G.; 
Russell, L. S.; Shattuck, G. B.; Stauffer, C. R.; Stephenson, 
L. W.; Yokes, H. E.; and Woodring, W. P. 
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Paleozoic and include many of the best known and 
most valuable index fossils. 

CLASS PELECYPODA (LAMELLIBR ANCHI AT A) *•* 

The pelecypods, or lamollibranchs as they are 
commonly called, are molluscs which have a cal¬ 
careous bivalved shell and livo in all kinds of waters. 
The valves of the shell are complementary and in 
most species are of nearly similar size and outline. 
Each valve has an initial point or beak, around which 
concentric growth lines mark successive additions of 
shell matter. The outer surface of the valves is com¬ 
monly ornamented concentrically and radially by 
nodes, ridges, spines, etc. 

Orientation of most shells is accomplished by 
holding them with the hinge line uppermost and the 
beaks pointing away from the observer. Thus ori¬ 
ented, the upper border is dorsal, the lower ventral. 


The end farthest away from the observer is anterior 
(the mouth is here); that nearest, posterior. The 
valves are designated right and left. 

Length is measured from anterior to posterior bor¬ 
der; height, from beak or umbo to ventral border; and 
thickness, from valve surface to valve surface along 
u line perpendicular to the plane between the valves. 

The valves articulate by means of interlocking 
teeth which are developed on the hinge, or cardinal 
margin of the valves. These teeth are rather variable 
in their development and may lie upon a hinge plate. 
Primitive bivalves, ami also some specialized types, 
have the dentition composed of a continuous row of 
nearly uniform protuberances and pits (sockets). 
Such dentition, designated taxodont, is well illus¬ 
trated by Area and Ctenodonta. One specialized 
type of tooth structure consists of a series (three or 


> It is a pleasant duty to acknowledge the valuable 
assistance of the following, who contributed in variable 
measure to the revision of the Pelecypoda: K. A. Caster, 
Julia Gardner. Winifred P. Goldring. U. S. Grant IV, 

R. W. Imlay, Myra Keen, C. H. Kindle, the late E. M. 
Kindle. N. D. Newell. J. B. Reeside, Jr.. P. W. Rhinehart. 
H. G. Schenck, L. W. Stephenson, and R. B. Stewart. 

« Adkins, W. S., New rudistids from Texas and Mexican 
Cretaceous: U Tex B 3001: 77-100. pi 1-6, 1930. Ander¬ 
son, F. M., Lower Cretaceous deposits in California and 
Oregon: GSA, SP 16: 1-339, pi 1-83, 1938. Arnold, R. t 
Tertiary and Quaternary pectens of California: USGS. 
PP 47:1-264, pi 2-53, 1906. Baker, F. C., Mollusca of 
Chicago area; Pelecypoda, including Pleistocene: Chicago 
Ac Sc, B 3: 1-129, il. 1898. Beede, J. W., Carboniferous 
invertebrates: Kan GS 6 (2): 1-187, il. 1900. Clark, B. L., 
Pelecypoda from marine Oligocene of western North Amer¬ 
ica: U Cal Pub, Dp a a. B 15:69-136, pi 8-22. 1925. 
Clark, W. B., and Martin, G. C., Mollusca (Pelecypoda): 
Md G S, Eoc: 160-203, pi 30-57, 1901. Clarke, J. M., 
Oriskany fauna of Becraft Mountain: A Y St Mus, M 3: 
1-128, pi 1-9, 1900; Naples fauna in western New York: 
N Y St Mus, M 6: 199-454, pi 1-26, 1904. Clarke. J. M., 
and Ruedemann, R., Guelph fauna: N Y St Mus, M 5: 1- 
195, il, 1903. Cragin, F. W., Invertebrate paleontology of 
Texas Cretaceous: Tex G S, An Rp 4 (2): 139-246, il, 1893; 
Malone Jurassic of Texas: USGS, B 266: 1-172, pi 1-29, 
1905. Crickmay, C. H., Some of Hyatt's unfigured types 
from Jurassic of California: USGS, PP 175: 51-65. pl 14-18, 
1933: Contributions toward a monograph of Trigoniidae: 
AJS (5 ) 24:443-464, il, 1932. Dali, W. H., Critical dis¬ 
cussion of classification of pelecypods (many later genera 
and species): Wagner Free Inst Sc, Tr 3 (pts 3-6; Tertiary), 
1895-1903; Miocene of Astoria and Coos Bay, Oregon: 
USGS, "PP 59: 1-278, pi 1-23, 1909. Deecke, W., Tri¬ 
goniidae mesozoicae (Myophoria exclusa): Foa Cat, pars 30: 
1-306, 1925. Dlener, C., and Kntassy, A., Lamellibranch- 
iata triadica: Foa Cat, pars 19, 51: 1-478, 1923-1931. 
Frizzell, D. L., Genera of Veneracea (Abst): GSA, Pr 1935: 
365, 1936; Preliminary reclassification of veneracean pele¬ 
cypods: Mus R Nat Hist Belgique, B 12 (34): 1-84, 1936 
(see also GSA, Pr 1935: 415, 1936). Gabb, W. M.: Pal Cal 1 
and 2 (Triassic-Tertiary), 1864-1869. Gardner, J., Mol- 
lusca (Pelecypods): Md G S, U Cret: 511-733, pi 19-45, 
1916; Molluscan fauna of Alum Bluff group of Florida: 
USGS, PP 142:1-249, pi 1-36, 1926-1928. Gardner, J., and 
Bowles, E., Venericardia planicoata group in Gulf Province: 
USGS, PP 189:143-215, pi 29-46, 1939. Glenn, L. C., Mol¬ 
lusca (Pelecypods): Md G S, Mioc: 274-401, pi 65—108, 
1904. Grant, U. S., IV, and Gale, H. R., Catalogue of 
marine Pliocene and Pleistocene Mollusca of California 
and adjacent regions: San Diego Soc N H, Mem.l: 1-1036, 
pi 1-32, 1931. Hall, J., Paleontology of New York 1-5, 


especially vol 5 (pt 1; 1884. pt 2; 1885). Hall, J., and 
others. Paleontology of Ohio 1, 2, and 7, 1873-1893. 
Hanna, M. A., Venericardia from western North America: 
U Cal Pub, Dp o s, B 15: 281-306. pi 36-44, 1925. Harris, 
G. D., Numerous papers in B Am Pal: (1): 1-52, il, 1895 
(Claiborne); (4):1-157. il. 1896 (Midway); (»): 1-102. il, 
1897 (Lignitic); (31): 1-260. pi 1-59, 1919 ISt. Maurice 
and Claiborne). Henderson, J., Fossil non-marine Mollusca 
of North America: GSA, SP 3: 1-313, 1935; New Mesozoic 
Mollusca from Rocky Mountain region and Arizona: 
JP 8: 259-263. il. 1934. Hertlein. L. G., Pectens from Lower 
California Tertiary: Cal Ac Sc, Pr (4) 14:1-35, il, 1925. 
Hill. R- T., and Vaughan, T. W., Lower Cretaceous Gry- 
phneas of Texas region: USGS, B 151: 1-130, pi 1-31. 
1898. Imlay, It. W., Upper Jurassic pelecypods from Mexico: 
JP 14:393-411. il. 1940. Keen, A. M-, Revision of cardid 
pelecypods (Abst): GSA. Pr 1935:367, 1936. Keen, A. M., 
and Frizzell, D. L., Illustrated key to West North American 
pelecypod genera, Stanford U Press, p 1—28, il, 1939. 
Kuhn, O., Rudistae: Foa Cat, pars 54: 1-200. 1932. Lupher, 
R. L., and Packard, E. L., Jurassic and Cretaceous rudistids 
of Oregon: U Oregon, gal: 203-212. 1930. McLearn, F. H„ 
New pelecypods from Fernie formation of Alberta Jurassic: 
R Soc Can, Tr (3) 18 (4): 39-61, pi 1-9. 1924; Pelecypods 
of Lower Cretaceous Clearwater formation, northern Al¬ 
berta: Idem. Tr 27 (4): 139-156. il. 1933; New species of 
pelecypods from northern Alberta Cretaceous: CGS, Mus 
B 29:9-12. il, 1919. MacNeil, F. S., Species and genera 
of Tertiary Noetinae: USGS, PP 189: 1-49. pi 1-6, 1938. 
Mansfield, W. C., Miocene pelecypods of Choctawhatchee 
formation of Florida: Fla G S, B 8: 1-240, pi 1-34, 1932, 
Stratigraphic significance of Miocene, Pliocene, and Pleisto¬ 
cene Pectinidae in southeastern United States: JP 10: 168- 
192, il. 1936. Maury, C. J., Recent mollusks of Gulf of 
Mexico and Pleistocene and Pliocene species from Gulf 
States, I, Pelecypoda: B Am Pal 8 (34): 1-115, il, 1920. 
Meek, F. B., Report on invertebrate Cretaceous and Terti¬ 
ary fossils of the upper Missouri country :■ USGS Ter 
(Hayden) 9:1-629. il. 1876; Paleontology in USG Expl 40th 
Par {King) 4:1-197, il, 1877. Newell, N. D., Morphology of 
Upper Paleozoic Pectinacea (Abst): GSA, Pr 1934:365, 
1935; Paleozoic pelecypods Myalina and Naiadites: AJo 
283: 285-295, il, 1940; Invertebrate fauna of late Permian 
Whitehorse sandstone: GSA , B 51: 261-336, pi 1 _1 0» 

Late Paleozoic pelecypods: Pectinacea: Kan G S,v 10 (1): 
1-123, pi 1-20, 1937; Late Paleozoic pelecypods: Mytilacea: 
KanG S t v 10 (2): 1-115, pi 1-15, 1942. Palmer, K.V. W. t 
The Veneridae of eastern America: Pal Americana 
209-522. pi 32-76, 1927-1929. Piisbry, H. A., Revision of 
Gabb’e Tertiary Mollusca of San Domingo: Ac N Sc Phxla, 
Pr 73: 305-428,1922. Pohl, E. R., Devonian of Wiflconem, 1, 
Lamellibranchiata: Milwaukee Pub Mus , B 11: l 100, pi 
1-14, 1929. Popenoe, W. P., Upper Cretaceous Mollusca 
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les?; of short and stout cardinal teeth , which start at 
tho beak, and two or less long, slender, lateral teeth, 
not reaching the beak, which lie upon a hinge plate. 
This dentition, designated diagenodont, is illus¬ 
trated by Crassatellites. In the most highly specialized 
type of dentition, teleodont, additional structures are 
developed: e.g. a roughened area as in Venus ; acces¬ 
sory lamellae and extra cardinals as in Mactra, etc. 
Other types of dentition are: schizodont, as developed 
in Unio, with coarse and variable amorphous teeth; 
isodont, in Spondylus and partly developed in Pec- 
ten, consisting of special curving and interlocking 
teeth derived from the shell below the beak; cyclo- 
dont, in Cardium, with strongly curving teeth from 
under the beak and no hinge plate; dysodont, variable 
dentition developed from exterior ornamentation; 
and finally, lack of teeth ( anodont), as in Anodonta. 
Dentition is very important in subordinal classifica-- 
tion as well as in differentiating fossil pelecypods, 
and every effort should be made to clean well pre¬ 
served specimens and prepare squeezes of impres¬ 
sions. 

The shell is opened by the action of an external 
elastic ligament, which is stretched across the hinge 
line from valve to valve, or by an internal cartilage 
or resilium. An amphidetic ligament extends on both 
sides of the beak (e.g. Glycimeris) ; an opisthodelic 
one lies only behind the beak (e.g. Feni/s). Shells 


with the former type of ligament often show, under 
the beaks, a flattened area that consists of a posterior 
escutcheon, which carries the ligament (as in teleo¬ 
dont forms), and an anterior lunide. The ligament 
may be a single elastic strand, designated alivincular 
and developed in Lima ; a bundle or plate of such 
strands, designated multivincular and illustrated in 
Arca\ or a split cylinder in the form of a C-spring, 
known as parivincular and found in Tellina and 
Venus. The internal cartilage or resilium may be 
lodged in cartilage pits or resilifers (also called 
chondrophores) , as in Mactra, or supported by vari¬ 
ously formed calcareous pieces ( lithodesma ). 

The shell is closed by contraction of the adductor 
muscles, which may be single ( monomyarian ) or 
paired ( dimyarian), one anterior and the other 
posterior. Scars marking the place of attachment of 
the adductor muscles show considerable variation 
and frequently are preserved in fossil shells. 

The pallial line, which may be preserved on the 
inner surface of the valves, marks the line along 
which the shell-secreting fleshy mantle was attached. 
If the pelecypod has a retractile siphon, this makes 
a posterior indentation (pallial sinus) in the pallial 
line. 

The primitive nuclear portion of the pelecypod 
shell is the prodissoconch. It is nearly always present 
but not always recognizable. It usually has the 


from Southern California: JP 11:370-402. pi 45-49, 1937 
Raymond, P. E., Pelecypoda of the Chazy formation 
Carnegie Mus, An 10: 325-343, 1916. Reeside, J. B., Jr., 
Exogyra olisiponensis Sharpe and Exogyra costata Say in 
Cretaceous of Western Interior: USGS, PP 154 : 267-278 
pi 65-69, 1929. Reinhart, P. W., Tertiary Arcidae of the 
Pacific slope [AbstpCSA. Pr 1933; 388, 1934; Classification 
of the pelecypod family Arcidae: Mus R Hist Nat Belgique. 
B 11 03): 1-68, pi 1-5, 1935. Rowland, H. I„ Atlantic 
and Gulf Coast Tertiary Pectinidae of the United States: 
Am Mid Nat 17: 985-1017. 1936. Rutten, M. G., Rudistids 
from Cretaceous of northern Santa Clara Province, Cuba: 
JP 10: 134-142, il, 1936. Schenck, H. G., Classification of 
nucubd pelecypods: Mus R Hist Nat Belgique, B 10 (20): 
*193*1; Valid species of the nuculid pelecypod 
Actla: Idem, B 11 (14), 1935; Revised nomenclature for 
some nuculid pelecypods: JP 13: 21-41, 1939; Nuculid bi¬ 
valves of genus Acila: GSA, SP 4: 1-149, pi 1-18, 1936. 
Scnenck, H. G., and Reinhart, P. W., Oligocene arcid 
pelecypods of the genus Andarca: Mus R Hist Nat Belgique, 
Mem (2). fasn 14, 1938. Schoonover, L. M., A stratigraphic 
study of the mollusks of the Calvert and Choptaok forma¬ 
tions of southern Maryland: B Am Pal 25, il, 1941 . 
Sheldon, P. G., Atlantic Slope Areas: Pal Americana 
1 ~ 16 ’ 1917 ‘ SUnton - T. W., Colorado forma¬ 
tion: USGS, B 106:1-288. pi 1-45, 1893; Fauna of the 
Knoxville beds, California: USGS, B 133: 1-132, pi 1-20 
i895. Stanton, T. W., and Vaughan, T. W., Fauna of Can¬ 
nonball marine member of the Lance: USGS, PP 128: 1-66, 
P 1 i-lO, 1920. Stauffer, C. R., Mollusca from Shakopee 
dolomite (Ordovician) at Stillwater. Minnesota: JP 11 : 61- 
68, il. 1937. Stephenson, L. W., Cretaceous deposits of 
eastern Gulf region and species of Exogyra from eastern 
Gulf region and the Carolinas: USGS, PP 81 : l-77.il, 1914 ; 
Cretaceous rudistids from Tamaulipas, Mexico:’ USNM~ 
® 1: 4“28, il, 1922; Upper Cretaceous formations of 
North Carolina: NCGS 5: 1-604, pi 1-102, 1923; The zone 
of Exogyra canceUata traced 2,500 miles: AAPG, B 17: 1351- 
1361, 1933; The genus Diploschiza from Upper Cretaceous 
of Alabama and Texas: JP 8: 273-280, il, 1934; New Upper 
Cretaceous Ostreidae from the Gulf region: USGS, PP 186: 


1 12, pi 1 3, 1936. Stewart, B. H., Stratigraphy and paleon¬ 
tology of Toronto and vicinity, 1, Pelecypoda: Ont Dp Min, 
An Rp 29 (6): 1-58, pi 1-5, 1920. Stewart, R. B., Gabb’s 
California Cretaceous and Tertiary type lamellibranchs: 
Ac N Sc Phila. S Pub3: 1-314, pi 1-17, 1930. Teppner, W„ 
Lamellibranchiata tertiaria “Anisomyaria”: Fos Cat, 
pars 2, 15: 1-296, 1914-1922. Tucker, H. I., Some Atlantic 
Coast Tertiary Pectinidae: Am Mid Nat 15: 612-621, il, 
1934. Turner, F. E., Stratigraphy and Mollusca of Eocene 
of western Oregon: GSA, SP 10 :1-130, pi 5-22, 1938 
Ulrich, E. O., Lower Silurian [Ordovician] Lamellibranchi¬ 
ata of Minnesota: Minn G S 3 (2): 475-628, pi 35-42, 
1897. Wade, B., Fauna of Ripley formation on Coon Creek, 
Tennessee: USGS, PP 137: 1-272, pi 1-72, 1926. Warren, 
P. S., A new pelecypod fauna from Fernie formation, 
Alberta: R Soc Can, Tr 26 (4): 1-36, il, 1932. Weaver, C. E„ 
Tertiary faunal horizons of western Washington: U Wash 
Pub G 1: 1-67, il, 1916. Weller, S., Paleozoic faunas [of 
New Jersey]: N J G S, Pal 3: 1-462, il, 1903; Report on 
Cretaceous paleontology of New Jersey: Idem, Pal 4:1- 
1106, il, 1907. White, C. A., Fossil Ostreidae of North 
America: USGS, An Rp 4: 273-430, il, 1884; Fresh water 
invertebrates of North American Jurassic: USGS, B 29:1- 
41, il, 1886. Whitfield, R. P., Brachiopoda and Lamelli¬ 
branchiata of Raritan clays and greensand marls of New 
Jersey [Cretaceous]: USGS, M 9:1-338, pi 1-35, 1885; 
Pal N J 1:1-338, il, 1886; Mollusca and Crustacea of 
Miocene of New Jersey: USGS, M 24: 1-195, il, 1894. 
Williams, H. S., Fauna of Chapman sandstone of Maine: 
USGS, PP 89: 1-347, pi 1-27, 1916. Williams, J. S„ Pele¬ 
cypoda of Louisiana limestone: Afo Bur G Min, Bien Rp 
St G (1929-1930): 132-145, il, 1931. Woodring, W, P., 
Pelecypods of the Bowden fauna [Jamaica]: Johns Hopkins 
U Circ ns 1917 (3): 44-56 (242-254), 1917; Miocene mol¬ 
lusks from Bowden, Jamaica: pelecypods and scaphopods: 
Carnegie Inst, Pub 366:1-222, pi 1-28, 1925; American 
Tertiary mollusks of genus Clementia: USGS, PP 147: 25- 
49, il, 1927; Lower Pliocene mollusks and echinoids from 
Los Angeles Basin, California, and their inferred environ¬ 
ment: USGS, PP 190: 1-67, pi 1-9, 1938. 
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general features of a nuculoid shell with taxodont. 
dentition. This primitive dentition may he retiuned, 
as in taxodont, or it may bo modified later into 
some more specialized type. This suggeste that the 
prodissoconch of later shells is essentially the adult 
stage of the earliest ancestral pclccypods. 

In their early stages marine pelecypods, like 
brachiopods, are free-swimming moroplanktonic 
larvae, which at certain seasons swarm m pelagic 
areas and thus are widely distributed. Large num¬ 
bers of pelecypods live in brackish and fresh waters, 
but on the whole the number of species is relatively 

small. . , , 

Pelecypods are distributed throughout geologic 

time from the Cambrian, when they seem to have 

been rare, to the present, when they appear to have 

reached their acme of development. Many of the 

most bizarre types, however, evolved and became 

extinct during the Cretaceous. 

The class is here divided into the orders Prionodes- 
macea, Anomalodesmacea, and Teleodesmacea. 
Paleoconcha, the first division of the first order, 
includes primitive and perhaps degenerate forms 
and is not a natural group. 

Order Prionodesmacea. Siphons absent or im¬ 
perfectly developed; adductor muscles subequal or 
with anterior smaller or absent; shell structure 
nacreous and prismatic, rarely porcelaneous; dorsal 
area rarely divided into lunule and escutcheon, 
nepionic stage with taxodont hinge line; permanent 
dentition taxodont or schizodont; organism not 
burrowing. 

Section A. PALEOCONCHA 
SOLEMYA Lamarck 1818 

(*S. mediUrranea). Elongate-cylindrical, gaping at 
each end, with obtuse extremities and very low 
beaks; ligament internal, posterior, inserted on an 
oblique process beneath beak; no distinct pallial 

line. Dev.-Recent 

S.? vetusta Meek (144—1, 2). Dev. (Onondaga- 
Hamilton): N. Y., Pa., Ohio, Ind., Ky. 

PHTHONIA Hall 1869 

(*Cypricardites sectifrcms Conrad). Elliptical, with 
short anterior end; beaks small and appressed; hinge 
line straight or slightly arched; umbonal slope more 
or less distinctly defined; surface marked with fine 
concentric striae, and at times with radiating striae; 
ligament external; pallial line simple. Dev. 

*P. sectifrons (Conrad) (144—3). Radii strongest 
on umbonal ridge and anterior end Dev. (Hamil¬ 
ton): N. Y., Md. 

CLINOPISTHA Meek and Worthen 1870 
(*C. radiata levis). Moderately convex, with nearly 
straight basal margin, rounded posterior, and short, 
Bubnasute anterior end; callosity present in place of 
lunule, anterior to beaks; surface marked with fine 
growth striae; hinge possibly crenulated; ligament 
external; pallial line simple. Dev.-Penn. 


C. Niihiiamita (Hull and Whitfield) (144 4). Dev. 

(Hamilton): Ky., Ind. 

C. radiata Hull (144- f>, 6). Radiating innrkingH 
very weak in var. Irris. Penn.: Ohio to Mo. 

PROTHYRIS Meek 1X00 

(*/*. clcgmis). Thin-shelled, elongate, with very 
anterior beaks, and often with nearly parallel 
cardinal and basal margins; lower anterior end 
generally notched; surface covered willi fine con¬ 
centric striae; hinge without teeth; ligament, ex¬ 
ternal: pallial line simple. Dev.-Penn. 

P. lanceolata Hall (144— X). Dev. illnmiUon- 
Portago): N. Y. to Md., W. Vn. 

*P. elegans Meek (144—7). Surface marked with 
an obscure fold and furrow parallel to hinge line. 
Penn.: Ohio and Mich, to Neb. 

ORTHONOTA Conrad 1841 

(*0. undulaia Conrad). Extremely elongate, with 
very anterior beaks; cardinal and basal margins 
straight and parallel; umbonal slope defined by one 
or more distinct folds which extend from beak 
to posterior basal margin; surface concentrically 
striated; hinge without teeth; pallial line simple. 
Sil., Dev. 

*0. undulata Conrad (144—9, 10). Dev. (Hamil¬ 
ton, Ithaca): N. Y. to Md. and \V. Va. 

ORTHODESMA Hall and Whitfield 1875 

(*0. rectum). Transversely elongate, somewhat 
higher posteriorly than anteriorly; valves thin, 
gaping at each end, usually marked by an umbonal 
ridge, anterior to which is a broad depression; sur¬ 
face bearing distinct concentric striae; hinge plate 
without teeth, thin and long; ligament mostly ex¬ 
ternal ; pallial line simple. Ord. 

O. subnasutum (Meek and Worthen) (144—14, 
15). Ord. (Galena): Ill., Minn. 

♦O. rectum H and W (144—11). U. Ord. (\Vaynes- 

ville): Ohio, Ind. 

O. canaliculatum Ulrich (144 —12, 13). Differs 
from other species in the strong, channel-like depres¬ 
sion of hinge line, nearly parallel cardinal and basal 
margins, rounded posterior margin, and in peculiar 
pallial line which consists (on internal fillings) of a 
straight row of obscure pustules extending back¬ 
ward from base of anterior adductor scar. U. Ord. 
(Richmond): Que.; Ohio, Ind., Minn. 

CUNEAMYA Hall and Whitfield 1875 
(*C. miamiensis). Differs from Grammysia in having 
a weak hinge plate which lacks cardinal folds, a 
shallow median furrow usually present. Ord., Sih 
*C. miamiensis H and W (144—16, 17). U. Ord. 
(Richmond): Ohio, Ind. (Waynesville). 

GRAMMYSIA Verneuil 1847 
(•Pterinea bisulcata Conrad). Beaks prominent and 
incurved, anterior to middle; escutcheon and lunule 
well defined; valves traversed from beak to base by 
an oblique sinus or depression and adjacent fold; 
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which may be duplicate and winch alternate in 
Z two valves; surface marked by concentric growth 
lines and undulations; hinge plate short, and strong, 
with one or two cardinal folds typically (144 20), 

ligament external; pallial line simple. Sil.-Miss. 

*G. bisulcata (Conrad) (144 —20). Dev. (Hamil- 

ton-Naples): N. Y. to Md. 

G. nodocostata Hall (144— 24 25). Dev. (Onon- 

daga-Hamilton): Ont; N. Y Mich., Ohio, Wis 
G. arcuata (Conrad) (144 —26, -7). Distin¬ 
guished by its somewhat elongate form, rounded 
posterior extremity, flattened or constricted base, 
and by extension of concentric folds across whole 
length of shell. Dev. (Hamilton): Ont.; N. Y. f Pa., 
Md.. Ohio, Ind. (Onondaga and L. Portage also). 

G communis Hall (144—23). Umbonal slope 

subangular. U. Dev.: N. Y. to Md., Ohio. 

G. hannibalensis (Shumard) (144—18, 19). 

SimUar to preceding but higher proportionally, with 
a more broadly rounded umbonal slope. L. Miss.: 
Ohio to Mo. 

GRAMMYSIOIDEA Williams and Breger 1916 
(*G. princiana). Differs frpm Grammysia in absence 

of radial fold and sinus. Dev. 

G. alveata (Conrad) (144—21, 22). Dev. (Hamil¬ 
ton): N. Y., Pa., Va. 

GLOSSITES Hall 1885 

(*G. lingualis). Elliptical, with short anterior and 
large rounded posterior extremity; beaks small and 
appressed; hinge line long and gently arcuate; um¬ 
bonal slope prominent only above; surface marked 
by concentric striae which often become lamellose; 
lunule distinct; teeth doubtful; ligament external; 
muscular impressions shallow; distinguished from 
Modiomorpha by its outline and presence of lunule. 

*G. lingualis Hall (144—28). U. Dev. (Chemung): 
N. Y., Pa., Colo. (Ouray). 

SAFFORDIA Ulrich 1894 

(*S. verdralis). Small, transversely ovate, equivalved, 
and very inequilateral, with beaks near anterior 
extremity; surface with moderate umbonal ridge 
and a depression dorsally; lunule and escutcheon 
present; one wedge-shaped cardinal tooth and a 
posterior lateral tooth present in left valve and 
corresponding cavities in the right; resilifer present; 
pallial line simple; differs from Grammy sia in the 


teeth and in greater depth <»f anterior muscle sear. 

Ord. 

S. modcsta Ulrich (144—31, 32). Ord. (Galena): 
Baffin Land; Wis., Minn. 

*S. ventralis Ulrich (144 33, 34). U. Ord. (Ma- 

quokcta): Wis., Minn. 

PA LA KAN ATI N \ Hall 1N70 

(*/>. typa). licft valve larger than right; elliptical, 
with short anterior and longer posterior end; beaks 
low, that of left valve rising above that of right; 
umbonal slope prominent; valves crossed from beak 
to base by a shallow depression, both umbonal ridge 
and depression less prominent in right valve; surface 
concentrically striated; hinge with two slender 
processes beneath beak; pallial line simple. Dev. 

*P. typa Hall (144—29). U. Dev. (Concwango): 
N. Y., Pa. 

PRORHYNCHUS Hall 1885 

(• Palaeanatina quadrata). Left valve large and more 
gibbous; anterior end of valves truncate; beaks low; 
cardinal line straight; surface with concentric growth 
lines; hinge line with a strong lateral tooth or fold. 

Dev. . _ 

P. angulatum Hall (144—30). U. Dev. (Cone- 

wango): Pa. 

TELLINOPSIS Hall 1869 

(*Nuculites subemarginata Conrad). Elliptical, with 
rounded anterior and truncate or notched posterior 
end; beaks small, subcentral; umbonal slope promi¬ 
nent; surface concentrically and weakly radially 
striated; hinge without teeth; ligament external; 
muscle impressions shallow. Dev. 

*T. subemarginata (Conrad) (145—11). From 
beak a flattening or depression extends to both 
anterior and posterior margins. Dev. (Hamilton): 
N. Y. to Md., W. Va. 

CARDIOPSIS Meek and Worthen 1861 

(*C. radiala). Valves gibbous, inequilateral, sub- 
circular, with short hinge line and prominent in¬ 
curved beak; surface marked by radiating striae or 
costae and with concentric growth lines; hinge with 
one or two cardinal teeth. Miss., Penn. 

*C. radiata M and W (145—10). Miss. (Kinder- 

hook): Ind., Ill. 

PSILOCONCHA Ulrich 1893 
(*P. grandis). Shell very thin, elongate, gaping 


PLATE 144 

[Figures are *1 and after Hall (Pal N Y 5J unleee otherwise indicated.] 

1, 2. Solemya vetnata. Doreal view; right valve. 3. Phthonla aeetlfrona [Md G 8. M p^^SaRsOS Neb 1872 

•ubnaauU. Right valve. 5. «. C. radlata [Ind G 8 131. Left valve and dorsal view. 7. 8. ProiU»yi^ <>PP- • • 8howing both 

(Hayden)]. Right valve (*1.3). 8. P. lanceolata. Right valve (*2). 8. 10. Orthonota undnlata. Left d Pf m ghowia g im- 

valvea. 11-15. Orthodeam. epp. 11. O. rectum (Pal Ohio 2], Right eide. 12. 13. O.eanal.cul.tum [M^nn G dorBam . 

preosion of right interior and doraum. 14, 15. O. anb naan turn [Minn OS3 (2)1- ® owing im . lg 19 G . hannlbnlensU [Mo 

I.. 17. Cuneamya mUml.nal. [Pal Ohio 2). Right valve and ~rdina view of type. 8-20 ‘JUu Anterior and left 

G 8 . Bien Rp 1929-1930], Left valve and anterior view. 20. G. blauleata. Right valve. 21 . 22 . Gram y : men ^tb both valvee. 

.Id. vi«.. .pp. a. c. tommunli. R*h, v.,v.. 2.. 25. <=•»£-“**£ ..p2d_. 

28. 27. G. arenaU. Right and left valvea. 28. Gloealte. llngnalU. Left valve. 29. PalaeanaUna typa. Loft”* £ 34 . S . venteall.. 

Large right valve. 31-34. Saffordla epp. [Minn G S 3 (3)1. 31. 82. 8 . modeata. Left Bide and front view* of a filling. 

Hinge of right valve; left eiterior. 
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slightly at both ends; hinge plate very narrow, 
w thout teeth; ligament internal, linear; muscle ..n- 
preasions very shallow, the posterior three times as 
Iona Rfl anterior; pallial line simplo. Urd. 

«P. grandia Ulrich (145—3, 4). U. Ord. (Waynes- 

ville): Ohio. 


CHAENOMYA Meek 1864 
(*C. leavenworthensis Meek and Hayden). Thin, 
longitudinally oblong or subcylindrical; anterior 
side rounded, closed, posterior long, truncated, and 
gaping; surface marked with radiating granules and 
concentric growth lines; cardinal margin inflected; 
teeth absent; ligament external; scars of anterior 
adductors and pedal muscles connected; pallial line 
with broad, shallow sinus. Penn., Perm. 

*C. leavenworthensis M and H (145—1, 2). Con¬ 
centric undulations curve up abruptly behind, 
parallel to truncated posterior margin. Penn.: 
Mississippi Valley, Colo., Tex.; Perm.: Kan. 


EDMONDIA Koninck 1841 

('*Isocardia unioniformis Phillips). Oval, inflated, 
gaping anteriorly, and with a narrow ridge behind 
the beaks; beaks ranging from subcentral to nearly 
anterior; surface concentrically striated; hinge line 
thin, arched, lacking teeth; ligament external, 
resting in a groove along hinge line; pallial line 
simple. Dev.-Perm. 

E. philipi Hall (145—8). U. Dev. (Chemung-Con- 


riorly; cardinal area beneath beak nearly obsolete; 
surf nee concentrically and radially striated. Dev. 

*0. suhorhiciilaris (Hall) (145—12-14). Dev. 
(Naples): N. Y.. Va. 

PARACATtnUTM Harriinde 1881 

( *P . delicatum). Small, circular; beaks high and 
slightly projecting; surface with fine, simple, radial 
ribs; hinge at times with row of minute, tootldike 
projections. Sil., Dev. 

P. doris Hall (145—15, 16). U. Dev. (Gencsce- 
Chemung): N. Y. to Md., W. Va. 

BUCHIOLA Barrande 1881 

(*B. retroslriata Buch). Cardinal line long and 
straight; beaks pointing forward; a row of minute, 
toothlike projections often present on outer edge of 
the narrow cardinal area; surface marked by a few 
broad plications crossed by fine lines curved promi¬ 
nently upward as they cross the ribs. Sil., Dev. 

B. speciosa (Hall) (cf. B. retrostriata Buch) (145 
—17, 18). U. Dev. (Tully-Gencsee and equivalents): 
N. Y. to Va.; Alta., U. Mackenzie Valley. 

PARARCA Hall 1885 

('P.venusta). Cardinal line straight; valves regularly 
convex below, gibbous above; surface with numerous 
fine radii. Dev. 

P. erecta Hall (145—19, 20). U. Dev. (Cone- 
wango): Pa. 


neaut): N. Y., Pa., Mont. 

E. subovata Hall (145—7). U. Dev. (Naples- 
Conneaut): N. Y., Pa.; Dev. or Miss.: Ohio (Bed¬ 
ford). 

E. aspinwallensis Meek (145 —5, 6). Penn.: 
W. Va. to Neb. and Mo. 

PANENKA Barrande 1881 
(*P. bohemica). Equivalved, length and height 
nearly equal; beaks prominent and incurved; shell 
thin, marked by growth lines and usually by strong 
radial ridges. Sil., Dev. 

P. dichotoma Hall (145—9). Dev. (Schoharie- 
Onondaga): N. Y. to Md., W. Va. 

ONTARLA Clarke 1904 

(*Ungulina svborbicularia Hall). Equivalve, ex¬ 
ceedingly thin; beaks not prominent, turned poste- 


Section B TAXODONTA 
Superfamily NUCULACEA 
CTENODONTA Salter 1851 

(*Tellinomya nasuta Hall). Equivalve, surface 
smooth or with concentric growth lines; hinge arcu¬ 
ate, with series of curved, transverse teeth inter¬ 
rupted at times beneath the beak; cardinal area not 
striated; ligament small, immediately behind beaks; 
adductor muscle impressions nearly equal; pallial 
line simple; differs from Nucula in lacking resiluer 
beneath beak, and lunule and escutcheon. Ord., Sil. 
(widespread throughout N. America). 

C. gibberula Salter (146—1, 2). Ord. (Stones 
River): Tenn.; Black River: Ont.; N. Y., Pa., Tenn., 
Wis., Ill., Minn., Ia. 

*C. nasuta (Hall) (146—5). Ord. (Black River 


PLATE 145 

[Figure* are *1 and after Hall [Pal N Y 5) unless otherwise indicated.] 

1 , 2. Chaenomya leavenworthenal* (Kan G S 6; after Meek]. Dorsal and left side views. 3, 4. Palloconcha grandia G ® 

and left side views of a filling. 5-8. EdmondU spp. 5. 8 . E. aspinwallensis [Ind G S 13], Right side and dorsal viewa. 7. * . eu • 

valve. 8 . E. philipi. Left valve. 9. Panenka dichotoma. A large right valve. 10. Cardiopala radial*. Right valve. 11. Te nop _ 

ginata. Right valve. 12-14. Ontarta auborbicularU [N Y St Mus, M 6 ]. Right valve (*1.5); interior and cardinal views,,, . ’ , f 

cardlum dorta [N Y 8 t Mua, M 6 ], Left interior (*10) and exterior (x3). 17. 18. Buchlola apeclosa (N Y St Mus. M 6 J. Um °" 

right valve (x6);valvea in conjunction (x6). 19,20. Pararea erecta. Hinge of right valve showing minute crenulationa; left vave. • 

cola spp. 21. N. (Nuculoldea) UraU. Right valve. 22. N. (Nuculoldea) oplma. Right valve. 23. N. belllalrlaU. Large right va • • 

co rb allform la. Large right valve. 25. N. beyrichi (Kan G S 6 ; after Meek]. Right valve. 26, 27. N. (Nuculopala) glrtyl l-viua y 
Belgique, B 10]. Dorsal view and right valve (x2). 28, 29. N. alackUna (Md G 8 , U Cret). Left exterior and dorsal v,ew - - * * 

(Nuculopala) croneial (JP 13]. Neotype of "Nucula parvo" McCheeney (x3). dorsal view and right valve. 32, 33. N. mon p 
(USGS, B 438]. Cardinal view and left valve of type (x3). 34. N. (Pectlnucula) cancellata (USGS Ter 9]. Right valve of type l* • • • 

planlmarginata [USGS, PP 128]. Left valve (x2). 36. N. oral* (Md G S . Eoc], Right exterior (*3). 37. 38. N- percraaaa (U&us. rr i- 
Left valves, interior and exterior. 
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and equivalents): Ont.; N. Y., N. J., Ind., Win., 

Ill Minn., Mo. (also occurs in Trenton). 

C. socialis Ulrich (146—0, 7). Quite inequilateral, 
with moderate convoxity. Ord.: Minn. (Black 
River), Ky. (Trenton). 

C. obliqua (Hall) (146—3, 4). Shell 1 to 5 mm 
wide; hinge plate bent nearly perpendicularly. Ord. 
(Tronton-Richmond): Ohio, Ind., Ky., lean., III., 

Ia ‘c. fecunda (Hall) (146—8, 0). Hinge plate arcu¬ 
ate, muscle scars faint. U. Ord. (Maquokcta): \\ is., 
III., Minn., Ia. 

NUCULA Lamarck 1799 

(•Area nucleus Linnaeus). Pearly, small, cqiiivalvc, 
ranging in outline from trigonal to nearly circular 
or transversely elliptical; beaks often subcentra , 
usually posterior to middle and turned backward; 
surface concentrically at times radially striate, or 
even radially ribbed (Pedinucula) ; hinge with tri¬ 
angular resilifer beneath beaks and a series of small 
transverse teeth on each side; two subequal adductor 
muscle impressions in each valve; pallial line simple, 
interior margins often crcnulate; possibly a polv- 
phyletic group; NUCULOIDEA Williams and 
Breger 1916 (*Cucullea opima Hall) is applied to 
Paleozoic Nuculids with a smooth ventral margin, 
NUCULOPSIS Girty 1911 ( *N . girtyi Schenck) is 
applied to Paleozoic Nuculids with a trigonal outline 
and a smooth ventral margin. Sil.-Recent. 

N. (Nuculoidea) lirata (Conrad) (145—21). Dev. 
(Hamilton-Tully): Ont.; N. Y. to Md. 

N. (*Nuculoidea) opima (Hall) ( — N. randalli 
Hall) (145—22). Differs from N. lirata in having 
beaks broader and more closely incurved and ih 
absence of strong, concentric undulations. Dev. 
(Hamilton): N. Y. to W. Va. Chemung? 

N. bellistriata (Conrad) (145—23). Dev.: Hamil¬ 
ton of N. Y. to Md., W. Va.; Portage of Pa. 

N. corbuliformis Hall (145—24). Dev. (Hamilton 
Chemung): N. Y. to Md., W. Va. 

N. (*Nuculopsis) girtyi Schenck (= N. ventneosa 


Hull) (145—26, 27). M. Penn.: W. Va. to Colo, to 
Tex. 

N. (Niiculopsis) croneisi Schenck (145 --30, 31). 
Penn.: Ohio to la. to Tex. 

N. beyrichi Schauroth (145—25). Ilingo line 
nearly rectangular at beaks. Penn.: Ill., Ia., Neb., 
Kan. 

N. montpelierensi.H Girty (145—32, 33). Perm. 
(Phosphoria): Wyo., Idaho. 

N. planimarginata Meek and Wort hen (145 -35). 
U. Cret. (Fox llills): N. and S. l)ak., Mont., Wyo., 
Colo. Lance of N. and S. Dak.; Pierre of N. Mex. 

N. slackiana Gabb (145—28, 29). Like .V. i»r- 
crassa but differing in having less prominent umbos, 
a more broadly rounded ventral margin, and in being 
less contracted posteriorly. U. Cret.: N. J. and Del. 
(Matawan), Del. and Md. (Monmouth), N. J. 
(Magothy). 

N. (Pectinucula) cancellata Meek and Hayden 
(145 — 34 ). u. Cret. (Montanan): Plains and ltocky 
Mountain regions of N. America; Mex. 

N. percrassa Conrad (145—37, 38). U. Cret.: 
Ripley and Owl Creek of Tcnn. and Miss.; Ripley 
and Providence of Ga. and Ala. 

N. ovula Lea (145—36). Eoc.: Atlantic and Gulf 

Coastal Plain. 

ACILA H. and A. Adams 1858 

(*Nucula divaricata Hinds). Shell nuculid, with 
posterior ventral margin of valves produced into a 
short rostrum and set off from rest of shell by shallow 
sinus extending from near umbos to ventral margin, 
surface sculpture of fine radial plications bifurcating 
along a lateral axis, sometimes with more than one 
axis of bifurcation. L. Cret.-Recent (distribution of 
fossil forms worldwide; today confined to Indo- 

Pacific). 

A. (Truncacila) decisa (Conrad) (146 11). Shell 

outline truncate-ovate. Eoc.: Wash, to S. Cal.; also 
in Paleoc. (Martinez) of Cal. . 

A. (Truncacila) shumardi (Dali) (146 10.) \en- 


PLATE 146 

[Figures are xl and after Hall (Pal N Y 51 unless otherwise indicated.) 

1—9. Ctenodonta B pp (Minn G S 3 (2), except 3). 1. 2. C. gibberula. Left v “ lve “"^ '“ rg ® r ‘ gl £ Outline views of three specimen*; 

ITenn G S. B 38); and cardinal view of a filling (x5L 5. C. ]^ l2 Ac L\ PP . [GSA. SP 4). 10. A. shumardf. 

and hinge line of two right valves (x3). 8. 9. C. fecunda. Right va v 13-16. Nuculltea epp. 13, 14. N. oblongatua. 

Right valve (xl.6). 11. A. decisa. Right valve (x3). 12. A. getty.l>.urgents. Left ispp 17. C. planulatus. [Pal 
Filling of both valves and of left one. 15. 16. N. Irlqueter. Right and conj exterior 20-25. Palaeonello spp. 20. 21. P. con- 

N Y 1). Left valve. .8, 19. C. neglectus [Minn G S 3 (2» Right valves '^^"^^^/^p.emarginsU. Left valve. 25. P. 

■trlcta. Left interior (x2) and right valve. 22. P. muta. Left valve.23. • * • exterior and interior. 28. N. (Sacella) parva [Md 

auleatlna. Left valve. 26-35. Nueulana app. 26. 27. N. acuta [USGS. PP 142h Right exte va , ye and c6rd inal view (xl.2). 

G S. Eoc). Right valve <x7). 29. N. rostellata. Left valve <*2). 30 31. N. bellMirl 1® D - N H . M 1). Right valve. 

32. N. (Sacella) gabbl [Ac N Sc Phila. SP 3). Left valve of lectotype (x3). 33. N. “ tor ‘“ n *^ YoldU 8pp . 36. Y. eborea 

34. N. diver aa. Left valve (x2). 35. N. wasMngtonenais [U Wash Pub G 1). Right valve o of hinge 

IB Am Pal 4). Left valve. 37. Y. atrigata [USGS. PP 59j Right valve of type. 38. 39 Y lo gR [P 1 pp 12g] ^ 

and left valve. 40. 41. Y. .van- [USGS Ter 9) 1ft valve; filling -bowing «»« T^Uonl.e [Pal N Y 1). Right valve, 

valve of type (x2). 43-47. Parallelodon spp. 43. P. obaoletua [Kan G S 6). R>ghj J ' f 47 P . (N.nonavie) brewerianus [GSA. 
45. P. lenulstrlatus [USGS Neb 1872 (H.yd.n)l Right valve^46. P. chemungensl^Left ^ 49 N _ e ufau,en»ls [Md G S. 

8P 16]. Left valve of type (xl.6). 48-51. Nemodon app. 48. ]N. suIcaUnua [LSG ] Brevlarca spp. 52, 63. B. exigua 

U Cret). Left valve (x3). 50. 51. N. brevLfron. [NCOS 5) Hinge (xl_5) andi left va!ve J 2 5 Ri ht VB , ve and right interior 

IU8GS Ter 9). Left valve of type (x3) and anterior view of same. 54. 55. B. 59 C . bllUngsL Dorsal view and right 

(x2). 56-60. Cyrtodonla spp. [Minn G S 3 (2)]. 56. 57. C. buronenria. Hinge and right valve. 58, 59. C. 

aide of a filling. 60. C. grandla. Right valve (x0.5). 
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YOLDIA 


tral margin gently rounded, posterior end abruptly 

truncated. Olig.: Wash to Cal. 

A. (Acila) gettysburgensis Reagan (146—12). 
Shell inflated and distinctly rostrate. U. Olig., 

L. Mioc.: Wash., Cal. 

NUCULITES Conrad 1841 
{*N. oblongatus). Differs from Nucula in lacking 
resilifer beneath beak, and in having a nearly or 
quite vertical partition internally, separating an¬ 
terior muscle scar from cavity of shell and extending 
about two-thirds distance from beak to base; this 
partition leaves a deep furrow on internal impres¬ 
sions or fillings, the form in which the fossils usually 
occur. Ord.-Dev. 

*N. oblongatus Conrad (146—13, 14). Dev. (Mar- 
cellus-Hamilton): Me., N. Y. to Va., W. Va., Ohio. 
Also persists into Portage and Chemung. 

N. triqueter Conrad (146—15, 16). Dev. (Hamil- 
ton-Genesee): Que., Ont.; N. Y. to Va., W. Va., 
Ohio. Most characteristic of Hamilton. 

CLEIDOPHORUS Hall 1847 
(*Nuculites planulata Conrad). Differs from Nii~ 
culites in lacking teeth at hinge line except in 
extreme posterior position. Ord.-Dev. 

*C. planulatus (Conrad) ( 146 —17). Characterized 
by prominent umbonal ridge extending from beak 
to posterior extremity, and by conspicuous flattening 
of shell hingeward from this ridge. U. Ord, (Eden 
and Maysville): Ont.; N. Y. to Md., Ohio. 

C. neglectus Hall (146—18, 19). U. Ord. (Maquo- 
keta): Wis., Ill., Minn., Ia., Mo. 

PALAEONEILO Hall 1870 
(*Nucidites constricta Conrad). Shell nuculoid, with 
extended anterior and posterior ends, and more or 
less defined depression along umbonal slope; liga¬ 
ment external and contained in narrow groove along 
cardinal border; differs from Nucula, Acila, Nucw- 
lana, and Yoldia in lacking resilifer and in having 
an external ligament and post-umbonal depression 
externally; differs from Nuculitcs in lacking internal 
anterior ridge. Dev.-Trias. 

P. muta Hall (146—22). Dev. (Hamilton-Naples): 
N. Y. to Pa., Va. 

P. fecunda Hall (146—23). Dev. (Hamilton): 
N. Y. to Va., Wis. 

P. (Koenenia) emarginata (Conrad) (146—24). 
Dev. (Hamilton-Naples): N. Y. and Appalachian 


.177 

*P. constricta (Conrad) (146 -20, 2)). Hamilton: 
Appalachian and Interior regions; Dev. (Mi.x.vllus- 
Canadaway): N. Y. to Md., Win. 

P. sulcatina (Conrad) (146 -251. I>. Miks.: Ohio, 
Mich., Ia. 

NUCIJLANA Link 1807 
(= i.eda Schumacher 1817) 

(*Arca rostrata Chemnitz). Porcolancous, often 
somewhat crescent-shaped and pnxlo ed ?,oKterinrl> ; 
rounded anteriorly; beaks often tumid, turned poste¬ 
riorly; surface concentrically striated; hi»g< with a 
line of minute teeth, interrupted at beak by tri¬ 
angular resilifer; muscle impressions two and small; 
pallial sinus small; differs from Nucula in its more 
porcelaneous structure, in having a pallial sinus, 
and in the usually smooth valve margins. Sil.~ 
Recent (worldwide distribution). 

N. rostellata (Conrad) (146—29). Dev. (Hamil¬ 
ton): Ont.; N. Y. to Md.; Portage of Pa. 

N. diversa (Hall) (146—34). Dev. (Hamilton- 
Chemung): N. Y. to Pa.; Alta. 

N. bellistriata (Stevens) (146-30, 31). Penn.: 
Ohio and Ala. to Colo.; Perm.: Kan., Tex., Wyo., 
Idaho (Phosphoria). 

N. (Saccella) parva (Rogers) (146—28). Eoc.: 
Atlantic and Gulf Coastal Plain. 

N. (Saccella) gabbi (Gabb) (146 32). Eoc. 
(Tejon): Cal. 

N. washingtonensis (Weaver) (146—35). Shell con¬ 
centrically sculptured; on each valve a narrow 
groove extends from beak to posterior border. Olig.: 
Wash., Cal. 

N. astoriana (Henderson) (146—33). Growth lines 
incised regularly, somewhat widely spaced. Mioc.: 
Ore. (Astoria, Empire), Cal. (Monterey). 

N. acuta (Conrad) (146—26, 27). Mioc.: Va. to 
Fla., Ore. Plioc.: Va. to Fla. Pleist.: Md. to Fla., 
L. Cal., Mex. Recent: Atlantic, Pacific (Aleutians- 
Gulf of Cal.). 

YOLDIA Moller 1842 

(*Nucula arclica Gray). Compressed, lanceolate, 
gaping at both ends, and more or less prolonged 
and tapering posteriorly with a keel on posterior 
dorsal margin; beaks turned backward; surface 
nearly smooth ; hinge as in Nucula ; pallial sinus deep; 
differs from Nuculana chiefly in gaping of valves 
and deep pallial sinus. Penn.-Recent (distribution 
worldwide). 

Y. evansi Meek and Hayden (146—40, 41). Cret. 


region, Wis.; Portage of N. Y., Pa. 

PLATE 147 

[Figure* are xl unless otherwise indicated.] 

1-6, 7—9. Cucullaea spp. 1, 2. C. glgantea [Md G 8. EocJ. Exterior and interior of left valve (x0.5). 3. C. (Idonearcm) truncsU [Ac N Sc 
Phila. SP 3]. Right valve. 4. 6 . C. (Idonearca) carollnensis [NCGS 5]. Interior and exterior of right valve. 7 , S.i C. (Idonexrc.) yu I 
IMd G 8, U Cret]. Left valve*. 9. C. (Idonearca) antroaa [Pa! N J I]. Right valve. 6. Whltella acofleldft [Minn G 8 3 ( 2 )J. Left valve oi 
type (see fig. 20, this plate). 10-12. Megalomna canadensis. Right valve and anterior view (x0.5) [Pal N Y 2); filling o in nor eo 
Canada 1863]. 13-17. Vannxemla spp. 13. 14. 17. V. hajniana. Safford's illustration — exterior and interior of right valves l lenn o o, 
B 28J; impression of right interior [Minn G 8 3 (2)]. 16. 16. V. rotundaU dlioneneis [Minn G S 3 (2)]. Anterior and IeftvieWB ° * 
filling. 18-22. Whltella *pp. [Minn G 8 3 (2)]. 18 f 19. W. obllqnaU. Impreesion of left interior and interior of left valve. 20. w. aeonei 
(see fig. 8, this plate). Hinge of left valve, the type (x2). 21, 22. W. ventricoea. Right valve and anterior view. 23, 24. Megambonia spp. 
(Pal N Y 3]. Left valves of M.T lamelloea and M. arfculoldea respectively. 
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(Montanan): Groat Plains ami Rocky Mountain 

.region; Lanco of N. Dak. 

Y.? longifrons (Conrad) (146—'.IS, .19). bhell sur¬ 
face polished. U. Cret.: Matawan of N. J. and Del.; 

Eutawof Ga. to Miss. ; Ripley of Tonn. 

Y. sdtula Meek and Hayden (146—42). Shell 

gibbous in central ami umbonal regions. U. Cret. 

(Montanan): N. and S. Dak.; Alta.; Mont., N. Mcx.; 

Lance of N. and S. Dak. 

Y. eborea (Conrad) (146-36). Surface smooth 

,*nd polished; length 12 mm. Midway of Gulf Coastal 

P1 Y. n *8trigata Dali (146—37). Shell thin, polished. 
Olig.: Wash., Ore. 


Superfamily ARC ACE A 
PARALLELODON Meek I860 
(= macrodon Buckman 1844) 

(*Macrodon rugosus Lycett). Elongate to sub- 
quadrate; anterior end angular at cardinal line and 
rounded below; posterior rounded or obliquely sub- 
truncate; beaks anterior to middle; hinge line long 
and straight; concentric striae often lamellose; 
hinge with several small, diverging teeth beneath 
the beak and two or four long, lateral teeth near 
posterior extremity; ligament external; palhal line 
simple. Dev.-Tert. 

P. chemungensis (Hall) (146 46). U. Dev. 
(Chautauquan-Conewango) : N. Y., Pa. 

P. hamiltoniae (Hall) (146—44). Dev. (Hamil¬ 
ton): N. Y. to W. Va., Ohio. 

P. tenuistriatus (Meek and Worthen) (146—40). 
Strong radiating lines scarcely visible anteriorly. 
Penn.: Ohio to Nev. 

P. obsoletus (Meek) (146—43). Base a little 
sinuate medially and nearly parallel with hinge 


line. Penn.: W. Va. to Colo. 

P. (Nanonavis) brewerianus (Gabb) (146—47). 
U. Cret (Chico): abundant in Ore., Cal.; also 
present in L. Cret. of Cal. 


NEMODON Conrad 1869 
(*AT. conradi Johnson). Equivalve, thin, small, trans¬ 
versely elongate; beaks depressed and anterior to 
middle; hinge area narrow, long, and nearly straight; 
teeth consisting of a few minute granular denticles 
directly under beak; lateral teeth few, long, linear, 
parallel to hinge margin; laterals longer than in 
Cucullaea ; surface marked by obscure, punctate, 
radiating striae and concentric lines; distinguished 
from Area and Parallelodon by its teeth. Cret 


N. brevifroiiH (Conrad) (146 50, . r »l). II. (’ret.: 
N. J. (ClilTwood), N. C. (Snow Hill). 

N. eufaulcnsis (Gabb) (146 49). I!, (’ret.: Atlan¬ 
tic and Gulf Coastal Plain. 

N. HulcatimiR Evans and Shumard (146 —48). 
U. Cret.: S. Dak. and Utah (Coloradoan), Mont. 
(Montanan). 

CUCULLAEA Lamarck 1801 
(*C. auriculifera). Similar to Area, but hinge has 
short, central, transverse or oblique teeth and two to 
live short lateral teeth nearly parallel to hinge line; 
posterior adductor scar fixed to a thin raised plate; 
subgenus I DONE A RCA Conrad 1862 (*('ucullaea 
capax Conrad, U. Cret. of Gulf Coastal I lain) in¬ 
cludes forms with thicker shells and fewer teeth 
than typical Cucullaea. Jura.-Recent. 

C. (Idonearca) vulgaris Morton (147—7, 8). U. 
Cret.: Matawan-Monmouth of N. J., Md. 

C. (Idonearca) carolinensis (Gabb) (147—4, 5). 
U. Cret. (Exogyra ponderosa zone): Atlantic and 
Gulf Coastal Plain, Md. to Miss. 

C. (Idonearca) antrosa Morton (147—9). U. Cret.: 

(Exogyra ponderosa and E. costata zones): Atlantic 
and Gulf Coastal Plain. 

C. (Idonearca) truncata Gabb (147—3). Differs 
from C. gigantea in the narrower and more pointed 
and upright, nearly central beaks. U. Cret. (Chico)' 
B. C. (Nanaimo); Ore.; Cal. 

C. gigantea Coftrad (147—1, 2). Size variable. 
Eoc.: Md., Va., Gulf states (Wilcox). 

BREVIARCA Conrad 1872 
(*Trigonarca snffordi Gabb, now B. haddonfieldensis 
Stephenson). Small, suborbicular, with rounded ex¬ 
tremities; surface smooth or marked with fine radial 
striae; hinge area with minute vertical striae; teeth 
very fine and crowded, arranged in a broad arc. 
U. Cret-Paleoc. 

*B. haddonfieldensis Stephenson (146—54, 55). 
Surface covered with fine radiating striae and con¬ 
centric growth lines. U. Cret.: Atlantic and Gulf 
Coastal Plain. 

B. exigua (Meek and Hayden) (146—52, 53). 
U. Cret. (Pierre): S. Dak., Mont., N. Mex. (Lewis). 

CYRTODONTA Billings 1858 
(*C. rugosa). Shell convex, equivalve; beaks promi¬ 
nent, incurved, situated in anterior third of shell; 
surface concentrically lined; hinge plate strong; 
cardinal teeth two to four, strongly curved, situated 
mostly in front of beaks; posterior lateral teeth two 


PLATE 148 


(Figure® are xl unlee® otherwise indicated.] 

1-4 laehryodonta epp. (Ohio G S 7). 1, 2. I. unlonoldes. Right valve; right interior and left side of filling. 8. 4.1. truncata. Exterior and 
Interior of left valve. 5-10. Arc epp. 6. «. A. (Butatte) micronem. [USGS, B 100]. Right valvee. exterior and interior. 7. A. (Barb.Ua, 
cuenlloldea [B Am Pal 9). Right exterior. 8. A. (Barbatla) monel [USGS. B 398). Left valve <x2>. 9. A. (Barbatta) mary'antUc [Md 
G S, Mice). Right valve. 10. A. (Arc) IrfUncta (USGS. B 398]. Left valve. 11-15. Glycymeri. epp. 11. C. perrinl [GSA SP 10J 1Z. 

18 . G. Idonc [Md G 8. Eoc]. Exterior and interior of right valve (x0.7). 14. 15. G. suborata (USGS. PP 142]. an CorneJIitea 

10. Pterinc demise [Ohio G S 2]. Left valve. 17. Pterinc Lull (N Y Ac Sc. An 5], Left valve of email individual. 18-21. CornelUtes 
epp. 18. C. flabella [Pal N Y 5). Left valve. 10, 20. C. chemungensis [Pal N Y 5]. Left and right valvee (x0.6). 21. C. emacerata [Cal 

N Y 2]. Left valve. 









or three, strong, elongate, slightly curved and ol>- 
lique; two adductor scars present, tho posterior 
larger but less impressed; pallial line simple. Ord., 

Sil. , . 

C. billings! Ulrich (146—58, 59). Internal umbonal 

furrow and ridge present. Ord. (Black River): N. J., 

Wis., Ill., Minn., Mo. 

C. huronensis Billings (146—56, 57). Ord. (Black 
River): Quo.; Va., Ky., Tenn., Wis., Minn. 

C. grandis (Ulrich) (146—60). Large; surface 
smooth; marked with fine concentric growth lines. 
Ord. (Trenton): Ky., Tenn., Wis., Minn., Ia. 

MEGALOMUS Hall 1852 
(*Af. canadensis). Shell thick, equivalve, with 
three or four toothlike folds at hinge above the deep 

muscle pit. Sil. v , 

*M. canadensis Hall (147—10-12). Shell ovoid, 
depth equal to height; surface concentrically stri¬ 
ated; the space within the shell, beneath the beaks 
and extending over halfway to base of valves, is much 
thickened so that internal fillings show two projec¬ 
tions at the hinge line. Sil. (Guelph): Ont.; Ohio, 
Ind., Wis.; Alaska. 

MEGAMBONIA Hall 1859 
(*M. cardiiformis). Equivalve or nearly so, gibbous, 
inequilateral, with shorter anterior end which bears 
a strong muscle impression; posterior extremity ex¬ 
panded and compressed, frequently winglike; sur¬ 
face marked with concentric growth lines and often 
with radiating striae; teeth numerous in anterior 
portion of hinge; differs from Ambonychia in the 
strong anterior muscle impression and the numerous 
teeth in anterior position. Sil.-Penn. 

M. aviculoidea Hall (147—24). Distinguished 
from similar species of other genera by very small 
anterior ear, strong anterior muscle scar, which is 
characteristic of the genus, and posterior wing, 
which is not defined from rest of shell by sinus or 
change of ornamentation. L. Dev. (Helderbergian). 
Coeymans of N. Y., N. J.; southwestern Ellesmere 
Land, Arctic America. 

M.? lamellosa Hall (147—23). Both ears sepa¬ 
rated from body of shell by a depression. Dev. 
(Oriskany): Ont.; N. Y. to Md., W. Va. 

VANUXEMIA Billings 1858 
(•V. inconstans). Differs from Cyrlodonta in having 


more nenrly terminal lieaks, and in having anterior 
adductor muscle ho a in excavated out of hinge plate; 
an internal umbonal ridge is well developed. Ord. 

V. dixonensis Meek and Worthen (147 15, 10). 

Ord. (Black River): Wis., 111., Minn., Mo. 

V. hayniana (Safford) (147—13, 14, 17). Ord. 
(Trenton): Ky., Tenn., 111., Minn., Mo. 

WHITELLA Ulrich 1890 
(MU. obliquata). Differs from Cyrlodonta in having a 
thinner shell, a longitudinally striated area extending 
posteriorly from the beaks, an umbonal ridge, an¬ 
terior teeth merely two to five oblique folds and 
posterior lateral missing; the internal ligament is 
supported by a ridge in each valve which is at times 
mistaken for a posterior tooth. Ord., Sil. 

W. scofieldi Ulrich(147— 6 , 20). Ord.: Black River 
of Wis., Minn.; L. Trenton of III., Mo. 

W. ventricosa (Hall) (147—21, 22). Ord. (Tren¬ 
ton): Que.; N. Y., Minn. 

•W. obliquata Ulrich (147—18, 19). Ord. (Rich¬ 
mond): Ohio, Ind., Minn. 

ISCHYRODONTA Ulrich 1890 
(*/. Iruncata). Valves thick; beaks small, anterior; 
hinge plate wide, without posterior lateral teeth 
but with strong cardinal teeth in left valve and one 
large one in the right; ligament internal, posterior to 
beaks; anterior muscle scar sharply defined on inner 
side by a ridge extending from cardinal teeth to 
base of scar. Ord. 

I. unionoidea (Meek) (148—1, 2). U. Ord.: 
Pulaski shales of Ont., N. Y., and Pa.; Maysville 

(Bellevue) of Ohio and Ky. 

*1. truncata Ulrich (148—3, 4). Surface marked by 
a few sublamellose growth lines. U. Ord. (Rich¬ 
mond): Whitewater of Ohio and Ind. 

ARCA Linnaeus 1758 

(*Area antiquaia). Shell thick, ventricose, trape¬ 
zoidal; beaks conspicuous, distant, separated by an 
area which has many ligamental grooves converging 
from hinge margins to beaks; surface radially sculp¬ 
tured; hinge line wide, straight, transversely dentate; 
teeth small and similar, taxodont, approximately 
vertical to margin of valve. (In BARBATIA Gray 
1842 (*Arca barbala Linnaeus) the central teeth 
are smallest and vertical, the lateral teeth becoming 


PLATE 149 


[Figure* are xl and after Hall [Pal N Y 5) unleee otherwise indicated.) 

1 Umopter* macroptera. Left valve. 2-«. Lelopteria spp. 2. 3. L. Uerla. Right and left valves. 4. L. raflnewjull. valve. dekayl. 
Left valve « L aubplana [Pal N Y 2). Left valve. 7. 8. Glyptodeama erectum. Hinge showing striated ligamental area and card 
Wds; left valve. 9. 10. AcUnopterell. radl.Ha (USG8. PP 89], Left exterior; impression of right interior. 11.12 »« *««»» l°-!!S v «lv 
1G8A B 511 Small left valve and interior of left valve. 13. 14. Leptodeama spp. Left valves of L. rogeral and L. ^ v Rt 

» iunn.aiLdl^ curium. Right valve. 18. Pteroch.enl. fragfll. [N Y St Mus. M 6J. Right valve (x3L 17-19. L~opterta £% £ Mu. 
Mue M 61 17. L. corrugata. Left valve <x2). 18. 19. L. diapar. Right valve (x2) and left (xl.5). 20. 21. Honeoyea |N ' 

M ej. Right valve with spine- (x5); cardinal view of left valve (x3). 22. Ambonychia amygdalln. (Minn ? S 3 ^Mrnpje^n of 
interior 23-28. Byaaonychla spp. 23. B. radlata [Minn G S 3 (2)J. Anterior view (p - pallial line). 24. B. radlata (Ohio^G 8 4 Left va . 
2* 20. B. Intermedia [Minn G S 3 (2)]. Left valve and cardinal view. 27. 28. B. radlata [N Y St Mus. B 272). R,ght 
portion of left (*5). 29. 30. Ambonychia belllatriata [Minn G S 3 (2)). Impression of left interior and anterior view of a . I 

Mnn™ spp.31. M. flbrlatriata. Left valve. 32, 33. M. cbemungeimU. Left valve with beak partly broken away, showing cardinal 

teeth; left interior showing striated hinge area. 






LHIOPTHRIA 
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gradually larger, more distant, and more oblique; 
rodial sculpture of shell surface fine; in Area ss it is 

coarso). Jura.-Recent. nta— r » in 

A. (Barbatia) micronema ( Mc ? k \( 148 XT l,) * 

U. Cret. (Coloradoan): Wyo., Utah, Tex., N. .bc\. 

A (Barbatia) cuculloides (Conrad) (148 7). 
Valves marked by strong, subcentral sinus; posterior 
side elongated, strongly ribbed, and cannatcd. Eoc.. 
Ala Miss.. Ark. L* Olij*i Miss. 

* A (Barbatia) morseiC.abb (148—8). Small;radial 
plications narrow. U. Eoc.: Wash, to,Cj \ (TejoiO- 
A. (Barbatia) marylandica Conrad (148 .»). u- 

Olic.: Fla. Mioc.: N. J., Md., Fla. # 

A. (Area) trilineata Conrad (148—10). Mioc.. 

Wash., Ore., Cal. Plioc.: Cal. 

GLYCYMERIS Costa 1778 
pectunculus Lamarck 1799) 

(•Area glycymeris Linnaeus). Shell thick, sub- 
orbicular, almost equilateral; umbos centra 1 , slightly 
curved posteriorly, separated by a small triangular 
area provided with diverging grooves for the liga¬ 
ment; hinge with an arched row of strong, trans¬ 
verse teeth, obliterated at the center in older forms 
by growth of the area; valve margins crenulate in¬ 
side; adductor scare subequal; pallial hne entire o 
with a very small sinus. Cret.-Recent, with ma 
mum in the Mioc. 

G. idonea (Conrad) (148—12, 13). Eoc.. Md. 
(Pamunkey), Ga. and Ala. (Wilcox). 

G perrM Dickerson (148-11). Eoc.: Ore. (U. 

U G P s q «Lra C uiSay) (148-14, 15). Mi«. (Calvert- 
Yorktown): Md. to Fla. 


Section C. SCHIZODONTA 
Superfamily PTERIACEA 
PTERINEA Goldfuss 1832 

(*P. laevis). Inequivalve, inequilateral; 1 eft ■valve 
convex right flat; hinge margin constricted into ears, 
surface without redial sculpture; ^^ment area ex¬ 
tending on both sides of beak and longitudinally 
grooved; anterior teeth transverse; posterior don¬ 
ate nearly parallel to hinge hne; dunyanan, an- 
!erfor muscle P scar small but strong; pallial line 

sunpie. Ord-JPenn. (Conrad) (148—16). 

Distinguished by its strong concentric growth lines 
and large anterior ear. U. Ord. (MaysviUe Rich 
mond): Que.; N. Y., Pa., Ohio, Ind., Ky., Tenn. 


P. lanii Grid mu (148 17). U. Sil. (L. Monnm.i): 
Out.; Mich., Ohio, Wis. 

COUNKLLITKS Williams 1908 

(*Pterinea fasrirulnla Goldfuss). Differs from / /cri¬ 
me in having valves radially sculptured. Ord.-Penn. 

C. emaceratiiH (Conrad) (148-21). Right valve 
smooth with striated wing. Sil. (Niagaran): N. n., 

Out.; Md., W. Va. . . 

C. flabella (Conrad) (148-18). Surface of right 

valve lacking rays except weak ones on posterior 

wing. Dev. (Onondaga-Hamilton): N. Y. to Md., 

Ind., Mich. , 

C. chemungensis (Conrad) (148-19, 20). Valves 

often less oblique than shown in figures. Dev. 

(Portage, Chemung to Canadaway): N. Y. to Md., 

W. Va. 

LIMOPTERA Hall 1869 

('Lima macroptera Conrad). Differs from ComellUes 
in its subquadrate shell and less conspicuous separa¬ 
tion of the posterior wing from body of shell. Dev. 

♦L. macroptera (Conrad) (149—1). Dev. (Hamil¬ 
ton): Ont.; N. Y., Ohio. 

ACTINOPTERELLA Williams 1908 

('Pterinea radialis Clarke (pare)). Both valves con¬ 
vex, surface with numerous radiating lines; cardinal 

and lateral teeth strong. Ord.-Dev. 

•A. radialis (Clarke) (149-9, 10). L. Dev. (Hel- 

derbergian): Me. (Chapman). 

GLYPTODESMA Hall 1883 
('Avicula erecta Conrad). Like Pterinea but erect or 
only moderately oblique, with wings elongate and 
narrow, and less strong limitation between body 
of shell and wing; surface concentrically striated. 

Dev 

*G. erectum (Conrad) (149-7, 8). Anterior wing 
limited by distinct furrow; hinge line often greatly 
extended. Dev. (Hamilton): Ont.; N. Y., Pa., 
Ohio, Ind. 


LEIOPTERIA Hall 1883 
(*L. dekayi). Shell aviculoid; ligament area longi¬ 
tudinally striated; one or two oblique lateral teeth 
present, no cardinal teeth; cavity of beak partly 
separated from anterior end by a short partition 
immediately in front of the anterior adductor im¬ 
pression; surface without rays. Sil.—Miss. 


PLATE 150 

[Figure* »re xl unless otherwise indicated.] . 

,-3. Plethomytllu. spp. [Pal N Y 5]. 1. P- oviform*. Wt y *>ve ,h °^£' qT 3 "T)]‘a^dTLn’ello.a 

ponderoeus (,0.5). Profile view of a filling; V** £igamenta. area. 7. Pinna Lqueata (x0.6) [Pal N J 1]. 8-10. 

respectively. «. Go.el.ttl. triquetr. [Pal N Y 5] Large^eU valve> *0«» * * ^ a ^ vaIve . GervilU. monUnaen- 

Avlculoplnna spp. [Kan G S 6]. 8 ®. A. pe«euU (M.S). flabelu , P ., N Y 5], Left valve. IS. 14. GervUllop.* enrfform* 

•is [USGS Ter. Wyo. Idaho, 1878]. Small left valve. • r^noeardium sdd. [Pal N Y 5). 15-17. C. euneua. Right side, cardinal, 

[Pal N J lj. Left interior and basal view of anterior end^ . , (x2). 10. BakewellU parva [USGS. w *°° th 

'<-——- -—- 

21 . G. propleuro [USGS, B 106). Left valve. 
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BYSSONYCHIA 



L. subplana (Hall) (149-0). Sil. (Ningnran): 

Ont.; N. Y.; Cobloskill of N. Y. 

L. laevis Hall (149-2, 3). Dev. (Onondaga- 

Marcellus): N. Y., Pa., Md. 

L. raflnesquii Hall (149-4). Dev. (Hamilton). 
Dnt • N Y Ohio, Wis. Rarely recurrent in Ithaca. 
•L. dekay'i Hall (149-5). Dev. (Hamilton) :N.Y., 

Ohio. 


DOZIERELLA Newell 1940 

(*Bakewellia gouldii Beede). Unornamental, pterioid, 
with several chevron ligament grooves; one to two 
posterior lateral teeth and three to four anterior 

cardinal ones; no byssal notch. Perm. 

*D. gouldi Beede (149-11, 12). U. Perm.: White¬ 
horse of Okla. and Tex.; Carlsbad of N. Mex.; 
Phosphoria of Wyo. 


LEPTODESMA Hall 1883 
(*L. potens). Differs from Pterinea in having an¬ 
terior ear acute instead of rounded; surface without 
rays; umbonal region prominent. Sil.-Miss. 

L. rogersi Hall (149—13). M. Dev.: N. Y. to Md., 

Ift L. agassizi Hall (149—14). U. Dev. (Chemung): 
N. Y. 


LOXOPTERIA Freeh 1891 
(*Avicula dispar Sandberger). Inequivalve very in¬ 
equilateral; anterior muscle scar small; ligament 
external; teeth obscure; left valve very convex, with 
arched and incurved beak twisted backward, nght 
valve depressed-convex, appearing like the oper¬ 
culum of the larger valve; this valve expands into 

a small posterior wing. Dev. 

L. dispar (Sandberger) (149—18, 19). U. Dev.: 

N. Y. (Canadaway); Germany. , 

L. corrugate Clarke (149-17). Dev. (Canada¬ 
way): N. Y., Pa. 

LUNULACARDIUM Muenster 1840 


minute inflected beak, and abrupt, dope from sides 
of umbo to hinge line; anterior to beak is a byssal 
notch and posterior to beak is a similar concave 
area but this contains no such opening between the 
valves; surface covered with radiating ribs. Dev. 

♦H. erinacea Clarke (149—20, 21). Dev. (Naples- 

Chemung): N. Y. 

PTEltOCHAENIA Clarke 1904 

{* Avicula fragilis Hall). Valves thin; surface marked 
only with fine concentric growth lines; all radiating 
lines lie on inner surface of valves and may be out¬ 
wardly visible by translucencc; beaks turned for¬ 
ward; anterior to beaks and bounding conspicuous 
byssal opening is a winglike flange which is widest 
at beak, becoming narrower toward shell base. Dev. 

*P. fragilis (Hall) (= Lunulacardium fragile) 
(149 —16). Dev. (Marcellus-Conneaut): N. Y. to 
Md., W. Va., Ind. 

AMBONYCHIA Hall 1847, emend Ulrich 1897 

(* A. bellistriata). Equivalve and very inequilateral; 
beaks nearly or quite terminal; no anterior wing 
present but posterior extremity somewhat winged; 
valves ventricose, thin, tightly closed all around; 
surface marked by fine radiating striae crossed by 
concentric growth lines and obscure undulations; 
two small, oblique cardinal teeth present; lateral 
teeth absent; ligament external; posterior adductor 
scar large and bilobed; no anterior adductor present, 
pallial line simple; differs from Clionychia in more 
convex valves, more strongly incurved beaks, radial 
striations, and in possessing a small, lobelike cavity 
beneath or just in front of the beaks separated from 
the main umbonal cavity by a thin partition (clavi¬ 
cle), mere thickening of the valve margins. Ord. 

*A. bellistriata Hall (149—29, 30). Ord. (Tren¬ 
ton) : N. Y., Ill., Minn., Mo. 

A. amygdalina Hall (149—22). Ord. (Trenton): 

III., Minn., Mo. 


(*L. semistriatum). Usually triangular, with acute 
and abruptly terminal, posteriorly turned beaks; 
shell usually obliquely truncate in front; a deeply 
impressed area posterior to the beaks for the con¬ 
spicuous byssal opening; surface with concentic 
striae and usually radii; teeth absent; palhal line 
simple. Dev., Miss. 

L. curtum Hall (149—15). Similar radii on each 
valve. Dev. (Hamilton, possibly also in Onondaga): 
N. Y., Pa., W. Va. 

HONEOYEA Clarke 1904 
(*H. erinacea). Differs from Lunulacardium in 


BYSSONYCHIA Ulrich 1893 
(* Ambonychia radiala Hall). Like Ambonychia, but 
differing in its more erect form, sharper beaks, and 
in having a byssal opening in upper half of anterior 
side, and two of three slender lateral teeth situated 
posteriorly; no anterior clavicle or anterorostral 
cavity; radiating lines usually stronger also. Ord. 

B. intermedia (Meek and Worthen) (149 25, 
26). Ord. (Galena): Ky,, Wis., Ill., Mo.; Man. 

*B. radiate (Hall) (149—23, 24, 27, 28). U. Ord. 
(Maysville-Richmond): Anticosti; Que.; N. Y. to 
Va., Ohio, Ind. to Tenn. 


PLATE 161 

[Future* are xl and from 8 tan ton (USGS, B 106] unlets otherwise indicated. Some of Stanton’s figuree are after Meek and White.) 

. „ •rdlnm eunena [Pal N Y 5], Ventral view. 2-18. Inoeeramue epp. 2.1. undulato-pUcatoe (x0.5) (USGS. PP 126]. 3,4.1. «*• 

L5^e^no““ew « atinpaoni. Right vaive of type (xO.6). .. I. fraglfU. Right va.ve (xO-5). 7. J 

left valve (xO 5). ». 10.1. nnabundae [U8G8 Ter 9]. Two view, of a left valve (x0.5). ». I. comaneheano • [USGSPP 1 1• 1 * 

il l -gen*. Owen: Rp G 8 Wi«. Ia. Minn], Right valve of type (x0.5). IS, 14. I. (Volvtcer^na.J ambon.tu. ^SMUSGS Ter 9] 
Demand anterior view, of a filling of a left valve. 15.1. Ublatua. Small right valve. I«. I. deform!.. Right valve (r0.5). 17. 18. I. 
hlna (U8G8 Ter 9]. Left valve and doraal view of aarne. 
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CONOCAUDIUM 
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MYTILARCA Hull 1800 

(*Inoceramus ehemungenns Conrad). from 

Plethomytilus in having cardinal tooth. Sil-MJsa. 

*M. chemungensis (Conrad) (149—32, 33). Dev. 

(Chautauquan): N. Y. 

M. flbristriata Wluto and Whitliold (149 31). 

L. Miss.: Mich., Ohio, la. 

PLETHOMYTILUS Hall 1883 
(*P. ponderosa). Equivalve, very inequilateral; hinge 
line straight; an obscure posterior car present; sur¬ 
face with concentric striae, ligament external, ius 
area striated; lateral teeth oblique; cardinal tectli 

lacking; pallial lino simple. Sit., Dev. 

*P. ponderosus Hall (150 —2, 3). Dev. (Onondaga 

Hamilton): Ont.; N. Y., Ohio. 

P.oviformis (Conrad) (150-1).Dev. (Hamilton). 

N. Y. to Md. 

CLIONYCHIA Ulrich 1892 

(*Ambonychia lamellosa Hall). Like Ambonychia, 
but differing in having smaller and but slightly in¬ 
curved beaks, in possessing concentric ornamenta¬ 
tion alone, an absence of teeth, and in the thickening 
of the hinge margins anteriorly, producing in internal 
fillings a well marked impression in this part; (litters 
from Mytilarca in its less oblique form and in the 
absence of teeth. Ord. 

*C. lamellosa (Hall) (150-5). Concentric growth 
lines lamellose. Ord. (Black River): Wis., Ill., Minn. 

C. undata (Emmons) (150—4). Subquadrate, 
concentric undulations. Ord. (Trenton): N. Y., 
Minn. 

GOSSELETTIA Barrois 1882 
(*G. devonica). Thicker shelled, with heavier and 
more numerous cardinal and lateral teeth than 

By o.°Z^ tr D .Vnrad) (150-6). An excellent 
guide to the Dev. (Hamilton): N. Y., Mich. (Tra¬ 
verse), Ohio. 


AVICULOPINNA Meek 1864 
{*Pinna prisca Munster = Avicula pinnaeformis 
Geinitz). Differs from Pinna in that its beaks are 
farther removed from extreme point of shell, though 
still nearly terminal; this leaves a small anterior 
ear, best seen in internal fillings; a linear thickening 
occurs along the cardinal border; surface marked 


by strong, regular, equally distant, eoneentrie 
lamellae. Penn., Perm. 

A. americium Mook (150 10). Stirfare marked 

by two or three broad, faint, radiating ridges on t he 
posterior dorsal region. Penn.: Ohio, la., Mo., Neb., 
Kan. 

A. peracuta (Shuinard) (150 8, 9). Shell almost 
cylindrical; cardinal edges of valves suddenly 
erected so as to give hinged margin a keeled appear¬ 
ance; differs from typical Aviculopinna in its weak 
lamellae. Penn.: Pa. and Ala. to Colo, and Ariz.; 
Perm.: Kan., N. Mex. (Gym). 

PINNA Linnaeus 1758 

(*p. rudis). Shell equivalve, thin, with long hinge 
line; beaks very nearly or quite terminal; valves 
keeled, triangular, wholly open and truncate behind, 
without teeth; two muscle scars; shell structure 
coarsely prismatic, with a thin, partial, nacreous 

lining; byssiferous. Jura.—Recent. 

P. laqueata Conrad (150—7). The type from the 
Owl Creek has 11 ribs. U. Cret.: Matawan and 
Monmouth of N. J. and Md. ; Owl Creek of Miss. 

PALAEOPINNA Hall 1883 

(*p. flabella). Differs from Pinna in having finer 

rays on surface of valves, convex umbos, and valves 

not keeled. Dev. . 

*P. flabella Hall (150—12). Dev. (Onskany): 

N. Y. 

CONOCARDIUM Bronn 1834 
(*C. hibernicum ). Very inequilateral; anterior side 
short, truncated and flattened laterally but pro¬ 
duced along hinge line into beaklike appendage; this 
appendage, however, is usually broken away, leaving 
a round hole in the flat anterior view; posterior side 
extended and gaping in lateral view; beaks prominent 
and strongly incurved; hinge line long; umbonal 
ridge prominent, outlining the flat anterior side; 
surface marked by concentric striae and usually by 
radiating plications which crenulate the basal mar¬ 
gin; hinge bearing a single lateral tooth, with occa¬ 
sionally an obscure cardinal tubercle; ligament 
external; pallial line simple; there is often present 
an expansion of the shell extending anteriorly from 
the entire periphery of the umbonal ridge. Ord.- 
Perm. 


PLATE 152 

[Figures are xl unless otherwise indicated.) 

_ . fir ^ g Q fti»r Meekl Left valve enlarged. 2. P. longa [Kan G S 6). Left valve. 3, 4. P. petrosa. Ex- 

1-10. PterU spp. ^ - ■ filling of left valve [Pal N J 4). 5. P. (Oxytoma) nebraacana [USGS Ter 9). Left valve of a 

tenor of right valve <*2) [Uf»GS, PP’ «■ \ « (Oxytoma) aubmceonnelll (CGS. B 44). Left valve of holotype 

„ p eurt> (U Kan Q ua rt 9). Left valve. 26. 27. Monopteria app. 26. M. longlsplna [Kan G S 6; after £® ye8, J£ f ’ 

w!M £bZ find G8 131. Right valve. 28. Daone.la amerlcana [USGS. PP 831. Adult shell (*1.5). 29- Monotl. anbctrcu.aria [Pal Cal 

1L Left valve. 




mm 








1NOCKKAMUH 




C. cuneus (Conrad) (150—15-17; 151—1). Dev. 
(Oriskany-Hmnilton): Quo.; N. Y. to Mich., south 
to Ky. and west to la. Characteristic of Onondaga. 

C. ohioense Meek (150—IS). Produced interior 
extremity sharply separated from convex anterior; 
umbonal slope rounded. Dev. (Onondaga-Hamilton): 
Ont.; N. Y., Ohio, Ind., Ky., VVis. 

BAKEWELLIA King 18-18 
(+Avicula antiqua Miinster). Small, obliquely elon¬ 
gated, with posterior wing, subequivalve, gaping in 
front for passage of byssus; umbos depressed, ob¬ 
lique; surface concentrically striated; hinge with 
linear anterior and posterior teeth parallel to car¬ 
dinal margin; muscle scars as in Pteris ; two to five 
transverse ligament pits in each valve. Penn., Perm. 

B. parva Meek and Hayden (150—19). Penn.: 
Kan., Nev. Perm.: Kan., N. Mex., Ariz., Nev. 

GERVILLIA Defrance 1820 

(*G. solenoides). Very inequivalve; beaks nearly or 
quite terminal; posterior wing obscure; hinge plate 
thick, marked by a series of transverse ligament 
pits, and by obscure dental ridges subparallel to 
long axis of valve; differs from Bakewellia in being 
larger and more elongate, usually with more cartilage 
pits, and especially differing in that the hinge teeth 
all range obliquely forward and upward instead of 
those on anterior and posterior sides being elongate 
parallel to hinge margin. Jura.-Eoc. 

G. montanaensis Meek (150—11). U. Jura.: 
Mont. 

G. propleura (Meek) (150—21). Right valve flat, 
smooth, without byssal notch. U. Cret. (Colo¬ 
radoan): Ga. (Ripley), Colo. (Benton), Utah. 

G. subtortuosa (Meek and Hayden) (150—20). 
U. Cret.: Mont. (Pierre). 

OERVILLIOPSIS Whitfield 1885 
(■'GerviUia ensiformis Conrad). Differs from Gerwllia 
in its greater elongation and in lacking oblique 
dental ridges below the ligament area on posterior 
end ; body of shell very oblique to hinge line. Cret. 

*G. ensiformis (Conrad). (150—13, 14). Very 
oblique, elongate, narrow, and somewhat sickle¬ 
shaped. U. Cret.: N. J. (Merchantville-Red Bank), 
Gulf Coastal Plain. 

INOCERAMUS Sowerby 1814 
(*/. cuvier). Rounded, marked with more or less 


prominent concentric iiiuluhilinns: umbos promi¬ 
nent, somewhat anterior; hiny.r Inn* loin.', straight, 
without teeth, but with nuineroii' small, IninsviTs** 
ligament pits. Jura., Cret. (rspecinllv ehawtcli ustir 
of Cret.). 

I. comancheanus ( 'regia (151 II). I,. Crel. 
(Washita): Kan., Okie., Tex., < 'olo. H'yo. 

I. dimidius White (151- 3. lb ll. Cret . Hen 

ton): Kan., Colo., Utah, N. Mex. 

I. simpsoni Meek (151 — 5). barge; h< :<ks in. urved, 
projecting but little above hinge hue U. Cret. 
(Coloradoan): S. Dak., Kan., N. Mex. INiontatnn: 
Sask., Alta. U. Cret.: San Luis Potosi, Mex. 

I. fragilis Hall and Meek (151—6). II. Cret. (lU o- 
ton and equivalents): Mont, and S. Dak. to Tex. 
(L. Eagle Ford) and N. Mex. 

I. unabundus Meek and Hayden (151—9, ID). 
U. Cret. (Niobrara and equivalents): Alta.; Mont., 
Kan., Tex. 

I. gilberti White (151—7, 8). U. Cret. (Niobrara): 
Kan., Utah, N. Mex. 

I. (Vol viceram us) umbonatus Meek and Hayden 
(151—13, 14). Large, very inequivalve; left valve 
very convex, beak obliquely involute forming one 
and one-half to two turns; right valve nearly flat. 
U. Cret. (Niobrara): Alta, to Tex. and N. Mex. 

1. labiatus Schlotheim (151—15). U. Cret.: Colo¬ 
radoan (M. Benton) throughout Great Plains and 
Rocky Mountain region. Worldwide in the Turo- 
nian. 

I. deformis Meek (151 — 16). Often one of the 
depressions between the bounding undulations is 
much deeper than the others. U. Cret. (Niobrara): 
Great Plains and Rocky Mountain region. 

I. undulato-plicatus Roemer (151—2). Shell in¬ 
flated in umbonal region; several broad folds radiate 
from the midline to each side and terminate at undu¬ 
late margin. U. Cret. (Austin and Niobrara): Wide¬ 
spread in Western Interior, in central Tex. (a narrow 
zone above middle of Austin), and northeastern 
Mex. 

I.altus Meek. Differs from I. fragilis in being larger 
(15 cm high, hinge line 2.5 cm long), having more 
concentric undulations, though obscure, and faint 
traces of radiating markings. U. Cret. (Montanan): 
Kan., Wyo.; Alta.; Coloradoan: S. Dak. 

I. barabina Morton (151—17, 18). U. Cret.: Ala., 
La., Great Plains and Rocky Mountain region 
(Montanan). 

I. sagensis Owen (151—12). Surface with strong 


PLATE 153 

(Figures are zl unless otherwise indicated.] 

1. DmonelU dubla [USGS, PP 83). Adult shell. 2, 3. Hslobla spp. [USGS. PP 141). 2. H. superb*. Right valve. 3. H. cordillerana. Both 
valves. 4-10. Myalinm spp. 4. M. keolrak (III G 8 6). Left valve. 5. M. perattenuata [Kan G S 6). Right valve. S. M. IllinolsenBlH I USGS, 
B 593). Left valve. 7. M. avtculoldea [U8GS, B 77). Impression of right interior. 8. M. eubquadrata (Ind G S 13]. Right valve (x0.5). 
9. M. recur vtrostr La (Ind G 8 13]. Interior of left valve. 10. M. copel (AMNH, B 16]. Exterior of right valve of type (x0.5). II. Modl- 
ella gjgmaea [Pal N Y 5]. Right valve (x2). 12-18. Buchla spp. 12. B. plochel [Pal Cal 1). Right valve. 13, 14. B. erases. Combined valves 
of a very convex specimen (x2) (Pal Cal 2); left valve of a very large specimen (USGS, M 13). 15, 16. B. terebratuloldes [USGS, B 133]. 
Right and side views. 17-25. Oatrea spp. 17, 18. O. strigilecula. Left valve [USGS, PP 152]; right valve [U Kan Quart 9). 19. O. solenis- 
cus (x0.5) [USGS, An Rp 4). 20. O. (Alectryonla) a u bo Tata [Marcy: Expl Red River La. 1852). Left (lower) valve. 21. O. (Alectryonla) 
carinate (U Tex B 2338]. 22, 23. O. (Alectryonla) quadriplicate [USGS, An Rp 4; 22 is Shumard's original figure). Left and right valves. 
24, 25. O. hay deni (USGS. B 128). Interior of lower valve and exterior of upper. 
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concentric undulations, often with finer ones upon 
and between them. U. Cret.: Tonn. (Ripley); Snsk. 
and Alta, to N. Mex. (Pierre). 

PTKRIA Scopoli 1777 
(= avicui.a Bruguiero 1792) 

(* My Ulus hirundo Linnaeus). Obliquely oval, in¬ 
equilateral, inequivalve; left valve more convex than 
right; hinge line long, straight, with obscure or obso¬ 
lete teeth; posterior ear winglike, longer than an¬ 
terior; byssal sinus present under right anterior ear; 
ligament in a groove, partly internal and partly 
external; posterior adductor scar large, subcentral; 
anterior scar absent in adults; sculpture not promi¬ 
nent; shell fragile. OXYTOMA Meek 1864 ('Avicula 
munsteri Bronn) (Trias.-Cret.) has the right an¬ 
terior ear defined beneath by a deep, sharply cut 

byssal sinus. Dev.-Recent. 

P.? sulcata (Geinitz) (152—1). Penn.: Neb., Kan. 
P.? longa (Geinitz) (152—2). Penn, of Central 

Interior. Perm.: Okla., Tex. 

P. (Oxytoma) salinensis White (152—8). Cret. 

(Washita): Kan., Colo., Wyo., Tex. 

P. (Oxytoma) submcconnelli McLearn (152 7). 

Shell bearing 14 radiating narrow ribs separated by 
finely striated interspaces. M.? Jura.: B. C. 

P. petrosa (Conrad) (152 —3, 4). U. Cret.: Ques¬ 
tionably ranges through the Exogyra ponderosa and 
E. costala zones of the Atlantic and Gulf Coastal 
Plftiii 

P. linguaeformis (Evans and Shumard) (152—6). 
This western representative of P. petrosa appears to 
differ sufficiently from the eastern form to justify 
giving it species rank; distinguished by fact that the 
anterior ear is less distinctly separated from body 
of shell. U. Cret. (Montanan): Great Plains and 
Rocky Mountain region. Cal. (Chico). 

P. gastrodes Meek (152—10). U. Cret. (Colo¬ 
radoan): Kan., Colo., N. Mex., Utah. 

P. (Oxytoma) nebrascana Evans and Shumard 
(152 — 5). U. Cret. (Montanan): Great Plains and 
Rocky Mountain region. 

P. lunula (Conrad) (152—9). Beaks acute; sinus 
of posterior ear not deep. Eoc. : Md. and Va. (Pamun- 
key), Ga. (Claiborne, Jackson). 

PTERONITES McCoy 1842 
(*P. angustatus McCoy). Body very oblique; hinge 
line longer than body of shell; wing and hinge line 
extended posteriorly; shell surface marked by con¬ 
centric striae. Dev., Miss. 


1*. restrains Hull (152 — 11). Dev. (( ’anadaway ): 

N. Y. 

P. profundus Hull (152— 12). Dev. ((’oinieaut.): 
N. Y. 

CANEYKLLA Girty 1909 
(*('. richardsoni). Differs from Ptcronitcs in lacking 
strong, posterior extension of hinge line, in having 
an anterior gape, concentric umlulat ions, and usually 
radial costae. Miss. 

*C. richardsoni Girty (152—13, 14). U. Miss. 
(Canev): Okla. 

ACT1NOPTERIA Hall 1883 
(*.4. decussata). Inequivalve, oblique, thin; anterior 
muscle scar faint or absent; pallial line, simple; 
differs from Pterinca in lacking a broad striated 
ligament area and strong cardinal and lateral teeth. 
Sil., Dev. 

A. communis (Hall) (152—16). Dev. (Ilelder- 
bergian): Me., N. Y. to Md., W. Va., Tcnn., Miss. 

A. textilis (Hall) (152—17). Dev. (Helder- 
bergian): N. Y. to Md., Tcnn., Miss. Oriskany: 

N. B.; N. Y., N. J. . 

The variety nrenaria Hall, which is distinguished 
from A. textilis by its greater size and shorter 
posterior wing, which extends only about one-half 
the distance from beak to base, occurs commonly 
in the Oriskany of Que., Ont.; N. Y. to Md., and 

W. Va. „ . 

A. muricata Hall (152—21). Dev. (Marcellus): 

N. Y. to Va. _ ... 

*A. decussata Hall (152 — 18). Left valve with 

numerous sharp radii. Dev. (Hamilton): N. Y. to 

Md., Ala. „ 

A. boydi (Conrad) (152—19, 20). Ear and wing 
less defined and body of shell less oblique than in 
A. decussata. Dev. (Hamilton): Ont.; N. Y., Ia., 

Ind., Wis. Portage: N. Y., Md. 

A. auriculata Hall (152—15). Dev. (Chemung): 

Pa. 

PTYCHOPTERIA Hall 1883 
(*p.? salamanca). Differs from Actinopteria in the 
nasute anterior extremity and large straight wing 
marked by a strong longitudinal fold; surface with 

fine undulating rays. Dev. 

*P. salamanca Hall (152—22). Dev. (Cone- 

wango): N. Y. 

MONOPTERIA Meek and Worthen 1866 
(*Gervillia longispina Cox). Shell aviculoid; without 


PLATE 154 


[Figure, are xl unleee otherwise indicated.] ^ 

1-25. Oalrea spp. 1. 2. O. conge*. [USGS. B 106). Interior of upper valve; group of attached lower valves^ 3 O. p * n ^^, N ( ^GS 5], 
(lower) valve. 4. 6. O. lugubri. [USGS. B 106). Lower valve (Conrad s type specimen) and upper valves. «. 7. O. f.l«U 

Left exterior snd interior of type. 8. ». O. elegantul. [USGS. PP 186). Left valve; right valve (x2). 10. 11. O -> Q 8 v 
[USGS, PP 137). Right and left valves. 12. 13. O. tecUeosta. Left valve [U^S. PP iSTl^oub^alvM from nght ^ exterior (x4) . 
Cretl. 14, 15. O. aubapatulata [NCGS 5], Exterior and interior of right valve. 16. O. meaenterica (Md G S. U O J . of lower 

17, 18. O. plumoaa [NCGS 5]. Right exterior and interior. 18, 20. O. ° 8 - MiocJ * ^o^llatformle [Md G S. 

Yalve. 21, 22. O. Utan (x0.3) [U 8 Pacific RR Rp 6]. Right valve with left behind (holotype); side view. 23. O. aella 

Eoc]. Lateral view (x0.7). 24, 25. O. glabra [USGS. An Rp 4]. Upper and side views (x0.5). 
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teeth; anterior ear represented by a very small np- 
pendago drawn hack between the beaks in a deep 
lunulo not seen in side view; posterior wing slender, 
produced; body of shell obliquely produced and 

angular posteriorly. Penn. 

*M. longispina (Cox) (152—26). Penn.: Ky. to 

Colo. _ 

M. gibbosa Meek and Worthen (152 27). Penn.: 

Pa. to Kan. 

PSEUDOMONOTIS Beyrich 1862 
(*GryphUes spcluncaria Schlotheim). Inequivalve, 
both valves with radial ribs or striae; the left valve 
arched, the right flat, attached at umbo throughout 
life; both ears weak but distinct; byssal notch in 
right valve; strong radial ribs or striae present. 
Penn., Perm.; Mesozoic? 

P. equistriata Beede (152—23). Penn.: Kan., Mo, 
Okla., Tex.; Perm.: Kan. (Florence), Colo. 

P. (*Eumicrotis) hawni (Meek and Ilayden) (153 

—24). L. Perm.: Kan. (Big Blue). 

P.? curta (Hall) (152— 25). U. Jura. (Sundance): 
S. Dak., Wyo., Idaho (Twin Creek), Utah. 

MONOTIS Bronn 1830 

(*Af. salinaria). Equivalve, radially striate, with 
low subcentral beaks; anterior end rounded without 
wing; posterior wing short. Trias, (worldwide dis¬ 
M. subcircularis (Gabb) (152—29). U. Trias. 
(U. Noric): Nev., Alaska to Cal.; Colombia; Peru. 


DAONELLA Mojsisovics 1874 
(*D. moussoni). Equivalve, semicircular to semioval 
with straight hinge line, and small, pointed, almost 
central beaks; teeth absent; surface radiately ribbed; 
wings absent. Trias. 

D. dubia Gabb (= D. lommeli of American 
authors) (153— 1).M. Trias.: B O; Utah, Nev 
D. americana Smith (152 —28). M. Tnas.. Utah, 

Nev. 

HALOBIA Bronn 1830 

<*H. salinarum). Differs from Daonella in having 
anterior ear separated from rest of shell by a groove; 
posterior ear weakly defined or absent; these two 
eenera doubtless intergrade. Trias. 

H cordillerana Smith (153—3). Anterior ear with 
two stxong radial ridges; surfaces of rest of shell 
marked by fine radiating dichotomous ribs which 
make a sharp bend forward in their course about 
10 mm from the beak. U. Trias. (U. Karnic, Juva- 
vites zone); Cal.; Alaska. 


H. superba Mojsisovics (153—2). Differs from 
preceding in its coarser ribs and more oblique out¬ 
line. Same distribution and range; also in U. Trias, 
of Alps and Himalayas. 

MYALINA Koninck 1842 
(*A/. goldfussiana). Inequilateral, inequivalve (right 
valvo slightly smaller and less convex), obliquely 
ovate, slightly sinuous in front for passage of 
byssus; beaks pointed, terminal; surface smooth 
with concentric striae; hinge without teeth; liga¬ 
ment area broad and grooved parallel with lunge 
line; three small, deep muscle scars beneath umbo; 
posterior scar long and shallow, elongate parallel 
with posterior margin of shell; palhal line entire, 
represented by a series of small pits; marine. Dev.- 

Perm. „ r. i 

M. keokuk Worthen (153—4). L. Miss.: Colo. 

(U. Ouray), Ariz. (Escabrosa). Keokuk: Ind., Ill., 

Ia., Mo. , „ , 

M. illinoisensis Worthen (= M. arkansana 

Weller) (153—6). M. and U. Miss.: Ill. (Meramec), 

Ark. (Batesville), Colo. , . _ , . 

M. wyomingensis Lea (= M. recurvirostris Meek 

and Worthen) (153—9). Beak of left valve twisted. 
Penn. : Widespread from Pa. throughout the Missis¬ 
sippi Valley region. _ . . 

M. subquadrata Shumard (153 8). Left valve 

more convex than right, which is nearly flat. Penn.: 
Tex., Colo., N. Mex., Ariz. 

M. perattenuata Meek and Hayden (153 5). 

Penn.: Ill. to Colo. 

M. aviculoides Meek and Hayden (153—7). L. 
Perm.: Kan., Wyo. 

M. copei Whitfield (153—10). L. Perm.: Neb., 
Kan., Okla., Tex. 


MODIELLA HaU 1883 

(*Pterinea pygmaea Conrad). Equivalve, inequi¬ 
lateral, with short anterior end (on anterior lobe) 
and very broad and curved posterior end; hinge line 
arcuate; surface covered with fine concentric striae 
and some faint curving radiating striae on body of 
shell; hinge area longitudinally grooved; pallial line 
simple. Dev. 

*M. pygmaea (Conrad) (153—11). Basal margin 
indented anterior to middle, owing to depression just 
anterior to beak and extending to base. Dev. 
(Hamilton-Naples): N. Y. to Md., W. Va. 


BUCHIA Rouillier 1845 
(= aucella Keyserling 1846) 

(*Avicula mosquensis Buch). Obliquely ovate, with 
PLATE 155 

[Figures are xl unleee otherwise indicated.] 

.. Oatre. spp 1 2. O. (Gryph.eo.tre.) romer [Md G S. U Cret], Left interior and right interior (*2). 3. O. ££! 

M« il. Gryphaea spp. [USGS, B IS.,. 4. N 8o 

son: Acadian Geology,. [Pal S Y 5, Righttd 1^1 IS. 16 . Gryph.e. conrex. [Pa. N J 

SSSSSSHs 

PP 1861- Left end ri*bt velvee of holotype. 
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anteriorly directed beaks; left valve larger and 
arcuate, with a small car set off from the body of 
shell by a deep groovo which extends from margin 
to beak; right valve Hatter and smaller; hinge with¬ 
out teeth but furnished with an interlocking angle in 
right valve which fits into a corresponding notch in 
left; ligament external, in a long and shallow groove 
beneath the overhanging beaks; differs from Inocera- 
inus in having sinus beneath beak and simple liga¬ 
ment groove as compared with the row of ligament 
pits in Inoceramus. U. Jura., L. Cret. (Arctic 
Islands; Greenland; western N. America; Siberia, 
and European Russia). 

B. piochii (Gabb) (153—12). U. Jura.: Ore., Cal. 
(Knoxville); Russia. 

B. crassa (Pavlon) (153—13, 14). L. Cret.: Very 

abundant in the Paskenta of Cal. 

B. terebratuloides (Lahusen) (= Aucella piochii 
var. ovata in part) (153-15, 16). L. Cret. : Alaska to 
Cal. (Paskenta); Russia. 

Superfamily OSTItACEA 
OSTREA Linnaeus 1758 


<+0. edulis). Shell distorted by adherence to extrane¬ 
ous objects; structure lamellar; inequivalve, fixed by 
left or larger valve; beaks terminal; left valve convex, 
often marked by radiating ribs; right valve flat or 
concave, often smooth; sculpture usually different 
on the two valves; teeth generally absent; anterior 
muscle impression absent, posterior nearly central; 
ligament cavity conspicuous, tnanguiar or elongate; 
pallial line distinct. The subgenus ALECTRYONIA 
Fischer 1807 (*Ostrea cristagalli Linnaeus) is 

strongly plicate, giving a zigzag appearance to valve 
margins. Trias.-Recent. 

O. strigilecula White (153—17, 18). U. Jura.: 

Throughout Western Interior region. 

O. (Alectryonia) subovata Shumard (153—20). 
Surface coarsely imbricate and radially plicate; 
umbo angulated; height about 15 cm (6 in.). L. Cret. 
(Fredericksburg and Washita): Kan., Okla., Tex., 

^ J^0X, 

O. (Alectryonia) quadriplicata Shumard (153—22, 
23) Four main radial plications, produced at valve 
margin. L. Cret. (Washita): Kan., Okla., Tex., Colo., 

N. Mex.; Mex. . _ , 

O- (Alectryonia) cannata Lamarck (15o zi). 

Shell with prominent carina. L. Cret.: abundant in 
Washita of Tex., less common in U. Fredericksburg. 

O. soleniscus Meek (153—19). Variable but 
typically long and narrow; often very large and 
thick; beaks may be somewhat exogyroid. Lower 
half of U. Cret. in Colo., Tex. (Woodbine),Wyo., 

Utah. 


O. haydeni White (153 21, 25). In brackish 
water. U. Cret. (Bear River): Wyo., Idaho. 

O. panda Morton (154—8). Free margins of 
valves impressed with Immd irregular plications 
which do not extend to the beak. II. Cret. (Exogyra 
ponderosa and E. costnta zones): Atlantic and Cull 
Coastal Plain. 

O. congesta Conrad (154—1, 2). Ixuver valve cup- 
shaped, with large area of attachment around which 
shell margin abruptly bends up at right angle; upper 
valve flat, with form of attached portion of lower 
valve. U. Cret.: Characteristic of Niobrara and 
equivalents of N. America and occurs also in the 
Benton and Pierre; U. Cret. of Gulf Coastal Plain. 

O. (Alectryonia) lugubris Conrad (154 —4, 5). U. 
Cret.: Kan., Colo. (U. Benton), Tex. (U. Eagle 
Ford), N. Mex. (U. Benton); Mex. 

O. elegantula White (154—8, 9). Shell thin, often 
translucent. U. Cret.: Ala. (L. Selma), Tex. (Blos¬ 
som), N. Mex. (L. Mcsaverde). 

O. cretacea Morton (154—6, 7). Irregularly ovate, 
nonplicate; lower valve moderately convex, upper 
nearly flat; surface marked with concentric undula¬ 
tions, 20 mm high, width slightly more. U. Cret. 
(Lower part of Exogyra ponderosa zone): Ala., Ga. 
(Tombigbee in wells in N. C. and S. C.). 

O. subspatulata Forbes (154—14, 15). U. Cret. 

(, Exogyra costata zone): N.C.(Peedee); Ripley of Ga., 

Ala., Miss. _ , 

O. (Alectryonia) falcata Morton (= O. larva, m 
part, of American authors) (154—10, 11). U. Cret 
(Exogyra ponderosa and E . costata zones): Abundant 
in Atlantic and Gulf Coastal Plain. 

O. mesenterica Morton (154—16). Smaller than 
0. falcata and with nonplicate central area. U. Cret: 
Mainly in Exogyra costata zone of Atlantic and Gulf 
Coastal Plain. 

O. tecticosta Gabb (154—12, 13). Right valve 
marked only by growth lines. U. Cret. ( Exogyra 
ponderosa and E . costata zones): Atlantic and Gulf 
Coastal Plain. 

O. plumosa Morton (154—17, 18). Outline van- 
able, usually with decided constriction in umbonal 
region, sometimes faintly plicate; upper valve 
marked with fine superficial radiating striae which 
diverge from a median line; concentric lamellae sharp 
on weathered specimens. U. Cret. ( Exogyra pemr 
derosa and E. costata zones): Atlantic and Gulf 
Coastal Plain. Montanan of Western Interior. 

O. glabra Meek and Hayden (154 24, 25). Usu¬ 
ally found with a brackish water fauna. U. Cret. 
(Montanan and Lance): Sask. and Alta, to Mex. 

O. sellaeformis Conrad (154—23). Both valves 
deeply sinuous through vertical folding. Eoc.: Md. 
(Nanjemoy); Ala. to Tex. (Wilcox to Claiborne). 


PLATE 156 

(Figure* are *1 and from USGS publication* unless otherwise indicated.) 

i « p rninmhella (B 1061 8ide view of lower valve; upper view of a specimen with valves united, dorsal view of a 
W5. Exogrr. epp^l^. ^^beU. (B 06.8>de olWpo . nBl . oxyntaa (PP 154). Left valve (*0.5). 7, 8. E. tez.n* (An 

Rif ^{“oppoeite^alvea.^.'to^E^wnderosa^^P 126). Left exterior and interior. II. .2. E. arietln. (An Rp 4). Two views of a specunen. 
fa! 14. E SJuU (An Rp 4). Lower valve (*0.5). 15. E. cancellata (Md GS.U Cret). Left extenor. 
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EXOGYItA 




O. trigonalis Conrad (164—10 , 20). Lower valvo 
few-ribbed; upper flat. U. Eoc., Olig.: Gulf Coastal 
Plain; Mioc.: Md. (Choptank)v N. C.; PHoc.: Fla. 

O. titan Conrad (154—21, 22). Large, up to 50 
cm (20 in.) in length. U. Mioc.: Cal. (Neroly). 

O. vespertina Conrad (155—3). Shell thick, with 
both valves plicate. Mioc.: Alaska to Cal.; Plioc.: 
Cal. to Mex.; Pleist.: L. Cal.; Recent: L. Cal. to 

Mex 

O. (*Gryphaeostrea) vomer (Morton) (155—1,2). 
Attached left (lower) valve very convex with smooth 
surface: right (smaller) valve flattened; type of 
subgenus. U. Cret.-Eoc.: U. Matawan to Monmouth 
of N. J., Md.; U. Eutaw to Owl Creek and Prairie 
Bluff of Miss.; L. Selma to Prairie Bluff of Ala.; 
Selma of Tenn.; Eoc.: N. J. (Rancocas), Md. (Nan- 
jemoy and Aauia), Ala. (Jackson). 

GRYPHAEA Lamarck 1801 


( m O. orcuata). Sessile when young (attached in 
umbonal region of left valve), free when adult; left 
valve strongly arched, with beak incurved usually 
nearly in plane of median line and usually not much 
deflected to right or left; right valve flat and oper¬ 
cular its beak inconspicuous and not deflected or 
coiled; surface usually marked only by concentric 
erowth lines; muscle impressions as in Ostrea, less 
irregular than Ostrea, with beak of lower valve more 
produced and recurved; usually also lacks the strong 
radial plications often seen in Ostrea and Exogyra) 
differs from latter in that beak of lower valve curves 
upward instead of laterally; young often resemble 
shells of Ostrea. Some authors prefer PYCNO- 
DONTE Fischer 1835 (*P. radiata = Ostrea vestal- 
laris Lamarck) for the U. Cret. species. Jura.-Eoc.; 

chiefly Mesozoic _ _ . , T 

G. corrugata Say (155—10, 11). L. Cret. (L. 
Washita): Southwestern N. America from Kam 
into Mex.; especially common in the Kiamichi and 
Duck Creek of Tex. Three varieties have been recog¬ 
nized, distinguished mainly by differences in size. 
The small G. corrugata hilli Cragin, resembling the 
young of G. corrugata, is very abundant in Kan.; 
the large variety tuaimcarii Marcou extends from 
Kan. to Tex. and N. Mex.; the large variety belvide- 
rensis Hill and Vaughan, differing from the preceding 
in its more triangular and flattened outline, extends 
from Kan. to Tex. 

G. navia Hall (155-4, 5). Lower valve distin¬ 
guished from G. corrugata, which it resembles in beak 
and surface characters, by its smaller size the pos¬ 
session of a dorsal carina separated from the dorsal 
sinus by a depressed area which may be marked by 
slight ridges and by having a dorsal wing, produced 
by the expansion of the valve at its margin. L. Cret 


(L. Washita): Kan. into Mex.;exceedingly abundant 

in tho Kiamichi of Okla. and Tex. 

G. washitaenais Hill (155 -ft, 7). I.. Cret. (Wash¬ 
ita): Tex., usually occurring with Ostrea earinata in 

great shoots. ... , 

G. mutabilis Morton (= G. vesiculans (La¬ 
marck) of many American authors) (155 12). Shell 

broadly expanded on each side of beak, both valves 
obliquely corrugated on each side of hinge; right 
valve slightly concave; left valve convex with 
prominent umbo. U. Cret. (Exogyra pond, rasa and 
E. costata zones): Atlantic and Gulf Coastal I’lmn. 

G. convexa (Say) (155-15, 10). Left valve with 
posterior ear set off by sinus. U. Cret. (mainly upper 
part of Exogyra ponderosa zone): Atlantic and Gulf 

Coastal Plain. .. , 

G. wratheri Stephenson (155—20, 21). Radial 

depression from beak backward and downward may 

be wanting. U. Cret.: Ala. (Tombigbec), Tex. (M. 

Austin). ^ ^ . /T 

G. newberryi Stanton (155—19). U. Cret. (L. 

Coloradoan): Colo., Tex., N. Mex., Utah, Anz. 


EXOGYRA Say 1820 

(*£. costata). Shell massive, attached by left (lower) 
valve, which is always much deeper than the flat 
right or upper one; beak of lower valve always 
turned strongly backward and usually more or less 
spiral; beak of upper inconspicuous but deflected or 
spiral. Jura.-Cret. 

E. texana Roemer (156—7, 8). L. Cret.: Widely 
distributed in the southern U. S. A. and Mex.; 
ranges from M. Trinity to L. Washita; especially 
characteristic of the Fredericksburg groups. 

E. arietina Roemer (156—11, 12). L. Cret. (U. 
Washita): Okla., Tex.; Mex. 

E. columbella Meek (156-1-3). U. Cret. (lower 

part): Colo., Tex., N. Mex. 

E. olisiponensis Sharpe (156—6). Differs from 
E. costata in having the costae narrow, the inter- 
spaces wide and concave, and the concentric lamellae 
conspicuous. U. Cret.: Utah (Mancos); Mex., 
Western S. America; Europe; Northern Africa; 

Palestine. „ _ . 

E. laeviuscula Roemer (156—4, 5). U. Cret.: Kan. 

(Benton), Tex. (Austin), Utah (Benton). 

E. ponderosa Roemer (156—9, 10; 157 1). Mas¬ 

sive. U. Cret. {Exogyra ponderosa zone of Atlantic 
and Gulf Coastal Plain): Matawan, Black Creek, 
U. Tombigbee to M. Selma; also U. Austin to Tavlor 
of Tex. and Mex.; Pierre of N. Mex. 

*E. costata Say (156-13, 14; 157—2, 3). Differs 
from E. ponderosa in being strongly costate and in 
lacking lamellose extensions. U. Cret. {E. costata 
zone of Atlantic and Gulf Coastal Plain): Mon- 
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mouth, IH»k If Ploy, U. Sohuu, Proyulon.o, 
Pruirio Bluff, Owl Crook; l olo. I .orro): M«. 

E. cancellata Stephenson (156—1.*, »‘»7 
Differs from h\ costala in its distinctive orimmentn- 
tion U. Cret. (K. cancellata /.one): In \awcr pint of 
tone conU lining K. — of Atlantic ami Cm 
Coastal Plain; i.e., L. Monmouth, L. Navarro, ami 

equivalents. 

Superfamily NAIADACE V 
AMNIGKNIA Hall 18S5 

(*Cypricarditcs catskillensis Vanuxem). Kquivnlve 
very inequilateral, subelliptical, with very short 
anterior end and prolonged and wider posterior end 
both extremities rounded; beaks low and appressed 
hinge line long, gently arcuate; umbonal slope not 
defined; teeth obscure; hinge line marked b> one 
or two longitudinal lateral folds; ligament external, 
extending more than halfway from beak to posterior 
end; pallial line simple; lived m fresh water. Dev. 

*A. catskillensis (Vanuxem) (155—10-M. and 
U. Dev. (Catskill facies): N. Y., Pa. 

NAIADITES Dawson 1860 
(*iV carbonarius). Shell inequivalve; beaks not 
terminal (otherwise much like Myahna ); surface 
devoid of radial ornamentation; hinge without well 
defined teeth; ligament area with fine longitudinal 
furrows; slightly sinuous in front for passage of 
byssus; pallial line entire, represented by a senes of 
small pits; brackish or fresh water. Penn. 

*N. carbonarius Dawson (155—18). Shell usually 
much distorted by pressure. Penn.: N. S. and Cap 

Breton. 

ANTHRACOMYA Salter 1861 

(•Naiadites elongata Dawson). Differs from iVoi- 
adites in having posterior end produced, expanded, 
and usually truncate; hinge with narrow internal 
ridge parallel with edge of valve in its ^terior 
portion - hinge plate not striated ; an oblique diagonal 
ridge° passes^ from umbo downward and backward 
differs also in being inequivalve, with larger and 
more conspicuous umbos; byssal notch absent; fresh 

or brackish water dwellers. Penn. 

*A. elongata (Dawson) ( 155 —8, 9 ). Penn-: N. S. 
and Cape Breton; Ohio, Ala., N. Mex., Grea 

Britain. 

NY ASS A Hall 1869 

t*N arguta). Beaks small, anterior; hinge line long, 
arcuate; oblique median depression and umbonal 
ridge often present; surface concentrically striated, 


hinge with several irregular and coalescing teeth 
anteriorly and with one to four elongate lateral 
teeth posteriorly; ligament external and incon¬ 
spicuous; pallial line simple. Dev. 

*N. arguta Hall (155 Id, 14). Uev. (Marcellos 

basal Hamilton): N. Y. 


UNIO Retzius I7SS 

(*(/. margaritifvrus Linnaeus). Epidermis thin; 
umbos anterior; surface smooth, concentrically 
striated, corrugated or rarely spmose; hinge line 
with heavy, amorphous, radial, pseudocardinid and 
lateral teeth; ligament external; pallial line simple; 
fresh water dwellers. Trias.-Recent. 

U. (Antediplodon) dockumensis Simpson (158 
3). Umbo prominent, with distinct radiating lines. 

U. Trias. (Dockum): Tex. 

U. felchi White (158-1, 2). U. Jura. (Morrison). 

C °U. (Lampsilis) farri Stanton (158—4). L. Cret. 

(Kootenai): Mont. .. 

U. (Elliptio) douglassi Stanton (158 o, oj- 

L. Cret. (Kootenai): Mont. 

U. (Elliptio) hamili McLearn ( 158 —7, 8). L. Cret.. 

Alta (Blairinore). A , 

U. dowlingi McLearn (158—9). U. Cret. (Colora¬ 
doan): Alta. (Dunvegan). ....... 

U. subspatulatus Meek and Hayden (158 10, U). 

U. Cret. (Judith River and Belly River): Assimboia, 

^ U. danae Meek and Hayden(158—13,14). Sides of 
valves concave from arched base; surface when 
slightly exfoliated with obscure radiating striae. 
U. Cret. (Judith River): Mont. 

U. senectus White (158—19). Thin; cardinal and 
lateral teeth separated by a considerable space; 
posterior to line running from beak to posterior basal 
angle the surface has numerous small crenulated 
undulations. U. Cret.: Belly River, Judith River, 

Edmonton of Sask. to Mont.. 

U. (Proparreysia) holmesianus White (158 w, 
18) Strong medial sinus present; umbo strongly 
sculptured. U. Cret. (Lance, Fruitland): Mont, to 
N. Mcx. 

‘ U. (Elliptio) priscus priscus Meek and Hayden 
(158—15, 16). Paleoc. (Fort Union): S. D., Mont., 

U. shoshonensis White (158—12). Eoc.: Wyo., 
Colo. 

Superfamily TRIGONIACEA 
LYRODESMA Conrad 1841 
(*L. planum). Moderately convex, equivalve, in- 
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equilateral; beaks small, anterior to middle; posterior 
umbonal slope usually prominent; surface eoncen- 
tricallv striated; hinge with six to eight prominent, 
subequal, transversely striated tooth radiation regu¬ 
larly from the beak and placed on a thick plate 
posterior adductor scar larger than anterior; palhal 
line slightly sinuate posteriorly ; no ligament area 

present. Ord., Sil. . 

L. major (Ulrich) (159-6, 7). Hinge with six 

teeth. U. Ord.: Cincinnati region (Maysvillo), Ohio 
and Minn. (Richmond). 

SCHIZODUS King 1844 

(*S. schlotheivii Gcinitz). Shell thin, trigonal, often 
tending toward quadrate, longest posteriorly ; right 
valve with two smooth cardinal teeth, left with 
three; surface smooth or concentrically striated1; 
two muscle impressions, anterior one with small 
radial buttress; pallial line simple. Dev.-Perm. 

S. chemungensis (Conrad)(159—2). Dev. (Ithaca 

Conewango): N. Y. to Md. n , 

S. cuneatus Meek (159-3). Penn.: Pa. to Colo. 
S. wheeled Swallow (159-1, 4). Penn.: Pa. to 
N. Mex. Perm.: Kan. 

MYOPHORIA Bronn 1834 
CM. vulgaris Schlotheim). Shell trigonal smooth or 
radially sculptured, with a strong radial ridge ex¬ 
tending backward from the umbos to basal margin; 
sculpture on areas thus separated is usually dis¬ 
crepant; two cardinal teeth in each valve; muscle 
scars buttressed by feeble ridges. Trias. 

M. alta Gabb (159—5). U. Tnas.: Cal., Nev. 


TRIGONIA BruguiSre 1789 

(♦Venus or Donax sulcata Hermann [controversial]). 
Tliick, trigonal, very inequilateral, with rounded 
anterior and produced and angular posterior mar¬ 
gin; generally marked by a ridge extending from 
the umbos to posterior border, cutting off dorsal area 
which has different ornamentation; beaks nearly 
terminal anteriorly, directed posteriorly; surface 
bearing rows of tubercles or radiating or concentric 
ribs; two large cardinal teeth in right valve, three 
in left; teeth striated; ligament external, pallial 

line simple. Jura.-Recent. 

T. quadrangularis Hall and Whitfield (159 9). 

Surface with two sets of ridges making an acute 
angle with each other. Jura.: Dakotas and Wyo. 
(Sundance), Idaho, Utah. 


T. americana Meek (159 11). U. Jura.: Mont. 

(Ellis), Utah. 

T. niontanaensis Meek (159 15). U. Jura.. 

Mont. (Ellis), Utah. 

T. vyschetzki Cragin (159 8). II. Jura.: Icx. 
(Malone); Mex. 

T. emoryi Conrad (159-14). Ribs change direc¬ 
tion in passing over posterior dorsal area and again 
over escutcheon. L. Cret. (Fredericks!mrg and 
Washita): Okla., Tex., N. Mex. (Purgatoire); 

Sonora, Mex. . 

T. evansana Meek (159-10). U. Cret. (Chico): 

Vancouver Island (Nanaimo); Ore., Cal. 

T. eufaulensis Gabb (159—12, 13). Ribs angular, 

12 to 14. U. Cret.: N. C. (Peedce), Ala. (Ripley), 
Miss. (Ripley and Owl Creek). 

Section D. ISODONTA 

Superfamily PECTINACKA 

AVICULOPECTEN McCoy 1851 
(*A. planoradiatus McCoy). Pectiniform, inequi¬ 
lateral, inequivalve, with right valve usually less 
convex than left; hinge line straight with both an¬ 
terior and posterior ears; surface usually radially 
sculptured; a single oblique, subcentral resilifer be¬ 
neath each beak; teeth absent; palhal line simple. 

Sil.-Perm. 

A. cleon Hall (159—16). M. Dev.: Ohio. 

A. cancellatus (Hall) (159—17). Dev. (Naples?, 
Chemung-Canadaway): N. Y. to Md. 

A. (*Annuliconcha) interlineatus Meek and 
Worthen (159—18, 19). Subgenus characterized by 
its strong concentric growth ridges, the radii weak 
and interrupted. Penn.: Ohio to Neb. to Tex., Am. 

A. (Fasciculiconcha) providencesis (Cox) (159— 
20). Subgenus characterized by having striae on 
the strong radii of the left valve and low simple radu 
on the right valve. Penn. (Des Moines): Ind., Ky., 
Mo., Kan., Okla., Tex. 

A. occidentails (Shumard) (159 21, 22). U. 
Penn.: Lower part of the Missouri Series of the 

Plains (Neb., Mo., etc.). . 

A. vanvleeti Beede (159—24). Rays prominent 
only when halfway down shell. Perm.: Okla. (White¬ 
horse). 

A. girtyi Newell (159—23). Differs from A. van¬ 
vleeti in the extended posterior auricles and its more 
nearly subcircular form. Perm.: Tex. (Word) 
N. Mex. (Manzano). 
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AC A NT1 IOPECTK N C.irty 1903 
(*Pectax carbonifcrus Slovens). Distinguished from 
Aviculopeclcn by its largo, angular plications, spmose 
margin and growth linos. Miss.-Perm. 

*A. carbonifcrus (Stevens) (159 --h -7). R ght 
valve less spinose anti less strongly plicate than li ft. 
Ppnn • \V Ya. to Colo, and N. Mox. 

A. eoloradoensis (Newberry) 

Leonard and Word of Tex.; Kaibab of Am. and 

Nev. 

VERTUMNIA Hall 1884 
(•Plerinca reversa). Genornl expression of the shell 
pterinopectinoid; exceptional m having left valve 
fwi or concave; right valve convex. Dev. 

V simplex Void (160-1). Dev. (Milwaukee): 

W ‘*V. reverse (Hall) (160-2). Dev. (Chemung): 
N. Y., Pa. 


PTERINOPECTEN Hall 1883 
(*P undosus). Shell is more or less pectiniform; 
ligament area without resihfers, but with a senes^J 
asymmetrical chevron grooves below the beaks. 

DC *P. ^osus Hall (160-6-8). Dev. (Hamilton): 

N 1\ ’ cVseudaviculopecten) princeps (Conrad) 
_• 3 ') Ravs nearly obsolete on the large ears, 

are weU differentiated from the shell body 

Ty^e of subgenus. Dev. (Hamilton): Widespread in 

Appalachian and Mississippi Valley r «« 10Ils ' 

P (Dunbarella) recblateranus (Cox) (160 4, 

5). Shell high, subquadrate in outline 
very similar to Pterinopeden except for the bifurcate 
losTae on right valve). Penn.: Southern Appa- 
lachians and Mississippi Valley region. 

LYRIOPECTEN Hall 1877 
<*A»icula orbiculata). Shell differs from Pterino- 
pecten in its small, somewhat rounded anterior ear. 

De *L. orbiculatus (Hall) (160-9, 10). Dev. (Hamil- 

tricostatus (Vanuxem) (160—13). Radial orna¬ 
mentation of three sizes crossed by fine concentric 
lines. Dev. (Chemung-Canadaway). N. Y., Md., 

W. Va. 

CRENIPECTEN Hall 1883 
(*Peden? crenulalus). Shell like Aviculopeden in 


form; hinge margin with n series of small snhe'l'ial 
cartilage pits throughout its entire length. Dev., 
Mj ss 

(\ ampins Hall (160 12). Dev. (('anadaway): 

N. Y. 

KUCIIONDRIA Meek 187-1 
rrcclen mvhctOH Cicinit/.). hike Avicuhiurlm but 
with nil uimymmetrieid resihfer Imiicuth llio hunk 
mid with numerous pits on tlie two sides of it - 
equal in number and shape (in ( rent/nr ).n Hall 
these are practically equal in size). Miss., Penn. 

4. ne g iecta (Ceinitz) (160 -11, lfi). vavc 

with concentric striae only on body of shell, hut 
ribs on cars; left valve with more or less distinct 
costae. Penn.: 111., Ia., Mo., Nob., Kan. 

PECTKN Osbcck 1765 

t+p. adscensionis). Shell usually -omewhnt mequi- 
valve, hut excepting the cars usually approximately 
equilateral, suborbicular; hinge line straight, cars 
well developed, ventral one of right valve more or 
less separated from the main body of shell by a 
byssal notch; sculpture normally of external null 
ating ribs or striae; resilium triangular situated in 
pit in middle of inside of hinge; the single adductor 
muscle scar large, rounded, dorsal. M , ss.-Recent 
PECTEN, ss. Valves moderately and nearly 
equally inflated; radiating ribs small and numerous; 
hinge line short; ears of ventra valve large and ex¬ 
tended; byssal notch deep and broad; ears of dorsal 

valve small, oblique; Trias.-Recent. 

CHLAMYS Bolten 1798 CPcdcn islandicus 
Miiller) has numerous small ribs which are spinose 
or covered with conspicuous growth lines; ventral 
ear about twice as long as dorsal, Trias,.-Recent. 

PALLIUM Schumacher 1817 ( P. stnatum) has 
shell triangular, with relatively great altitude and 
short hinge line; few strong radn with impressed 

lines: Tert.-Recent. . 

AEQUIPECTEN Fischer 1886 ( *Ostrea operations 

Linnaeus) has ears that are usually equal; byssal 
notch of moderate depth; ctenolium usuallypresent 
but small; apparently intergrades with i Chlamys, but 
differs in having fewer and more distinct r JJ s » “ 
cular outline, and nearly equal ears ; Jura.-Recent. 

LYROPECTEN Conrad 1862 (*Pallium estrel- 
lanum Conrad) has shell thick; valves about equally 
convex, strengthened with large radial nbs iipon 
which and the interspaces are secondary stnations, 
surface with concentric constrictions; ventral ear 
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somewhat longer than dorsal with a shallow hyssal 
notch; Olig.-Recent. 

PATINOPECTEN Dali 1898 (*Pcdcn caunnus 
Gould) is a largo, thin, Hat, pectinoid shell with 
strong external ribs without minor striatums ( Placo- 
pecten has only external radial riblcts); Olig.- 
Recent. 

CAMPTONECTES Meek 1864 (* Pecten lens 
Sowerby) has valves small, thin, slightly inflated, 
marked by fine, almost microscopic and more or less 
vermicular groovings which radiate from the umbo 
and are deflected laterally from a median line on 
each valve; Jura.-Cret. 

PERNOPECTEN Winchell 1865 Avtculopeden 
limaformis White and Whitfield) has smooth bi¬ 
convex shell with small, triangular auricles, those of 
left valve extending high above cardinal axis, 
whereas the dorsal margin of right valve is straight; 
auricle set off sharply from shell body; two broad 
sulci extend from beaks toward ventral border of 
each valve just within the front and rear margins of 
shell, producing a flattened marginal area along 
front and rear parts of shell, the posterior one being 
somewhat longer and producing a slight P ost ® r< >" 
ventral projection of the margin, making the shell 

inequilateral; Miss.-Perm. 

ENTOLIUM Meek 1865 (* Pecten demissus Phil¬ 
lips) differs from Pemopeclen chiefly in its equilateral 

shell; Trias.—Cret. . 

SYNCYCLONEMA Meek 1864 (*Pecten kaUii 
Gabb) is a small, vertically ovate pectinoid shell 
with very short hinge line; ears very small, the 
anterior larger; no defined byssal sinus; surface only 

concentrically striated; U. Cret. 

JANIRA Schumacher 1817 (V. niiemudia) nght 

valve much inflated, left flat; Tert-Recent. 

NEITHEA Drouet 1825 superficially resembles 
Janira; at present it is used as a distinct genus by 
most authors for the Cretaceous species of this type 

of shell. . 

AMUSIUM Bolten 1798 ('Ostrea pleuronectes Lin¬ 
naeus) is a large, thin, almost flat pectinoid shell 
with raised radial ribs internally; smooth externally 
or faintly striated; ears small, short, subequal: byssal 
notch inconspicuous or absent; U. Cret-Recent. 

PSEUD AMUSIUM Klein 1853 (*Oatrea hybnda 
Gmelin) differs from Amusium in absence of internal 
riblets and a deeper byssal notch; Cret-Recent. 

PLAGIOCTENIUM Dali 1898 (‘Pecten circulars 
Sowerby). Like Aequipecten but without radial 


striation; ribs strong, frequently smooth above; 
ears about equal but differing in shape; Tert-Recent 
p. (Pernopectcn) prosseri Mark (- P. aviculatus 
Swallow) (160 —14). Surface with fine, close con¬ 
centric striae and occasional traces of radiating ones. 
Miss.: Ohio, Ariz.; Penn.: Ohio to Wyo. and 
Okla. 

P. (Entolium) semiplicatus (Hyatt) (161 —3). 

L. Jura.: Cal. 

P. (Camptonectes) bellistriatus Meek (160—16). 
U. Jura.: S. Dak., Wyo., Idaho, Utah. 

P. (Camptonectes) pertenuistriatus Hall and 
Whitfield. Beak attenuated (umbonal angle about 
90°); valves flattened; average height 25 mm, width 
18 mm. U. Jura.: Mont., Wyo., Idaho, Utah. 

P. (Entolium) operculiformis Gabb (161 — 1). Sur¬ 
face smooth, polished. Cret.: Ore. (Hometown), Cal. 
(Horsetown, Chico). 

P. (Chlamys) complexicosta Gabb (161 —5). Sur¬ 
face marked with minute radiating striae and with 
12 to 14 obscure radiating ribs with smaller ribs 
intercalated in some specimens. L. Cret.: Cal 
(Paskenta). 

P. (Neithea) texanus Roemer (161—2). Surface 
of convex valve marked by six rounded ribs between 
which lie two lower though equal rounded ribs. 
L. Cret. (Washita and Fredericksburg): Tex. 

P. (Neithea) roemeri Hill (161 6). L. Cret.: Tex. 

(Buda);Mex. 

P. (Camptonectes) platesea White (161 4). 

Surface with fine radiating striae which recurve at 
sides of shell. U. Cret. (Coloradoan): Utah, N. Mex., 

Ariz. v „ 

P. venustus Morton (161—13). Both valves con¬ 
vex; about 15 of the radial costae are medially 
sulcate. U. Cret. (Exogyra costata zone): Atlantic 
and Gulf Coast regions. 

P. conradi (Whitfield) (161—9, 10). Surface of 
right valve crossed by crowded concentric folds 
which do not extend across the ears, and usually 
marked also with five to six radiating lines; left 
valve usually smooth. U. Cret.: N. J. (Matawan- 

Monmouth). _ 

P. Simplicius Conrad (161—11, 12). Differs from 
P. conradi in having surface of valves smooth. 
U. Cret. ( Exogyra ponderosa and E . costata zones): 
Atlantic and Gulf Coastal Plain to Tex. 

P. (Chlamys) nebrascensis Meek and Hayden 
( X6!— 7 f 8). Small, suborbicular ; both ears separated 
from body of shell by rather angular depressions. 
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[Figure* ere xl unlaw otherwise indicated.] 

SS ~ *-!. cusos. PP 4* u* 

valve and profile view. 
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II. Cret. (Montanan): Sask., Alin.; N. Dak., Mon!., r 

P. (*Syncyclonema) halli C.abb (= P. rigidus Hall I 
and Meek) (161—15. 16). U. Cret. (Montanan): l 
Sask. and Alta, to N. Mox. 

P. (Chlamys) choctavensis AUlrieh (161— 17, IN- < 
Surface imbricated when mature. Eoc.: Aquia and 
Nanjemoy of Md. ami Va.; Wilcox and Claiborne i 

of Ala. . , 1 

P. (Chlamys) greggi Harris. Differs from preced¬ 
ing in its small number of ribs and their lack of | 
bifurcation and imbrication. Eoc. (Wilcox): Ga., 1 

P. (Chlamys) johnsoni Clark (161— 14). Small; a 
few ribs implanted at front of shell. Eoc.: Md., Miss. 

P. (Chlamys) wahtubbeanus Dali. Differs from 
preceding in having fewer ribs (about 14), each with 
two or three imbricated radial striae increasing by 
bifurcation. Eoc. (Claiborne and Jackson): Ala., 

Miss.. La. A ^i 

P. (Aequipecten) perplanus Morton. Ribs sub- 

angular, about 23, with sloping sides and equally 
wide interspaces; an obsolescent thread on each 
side of the median keel of each rib; all crossed by 
regularly spaced, low lamellae, slightly produced 
over each rib; byssal notch conspicuous but not 
deep; height 34 mm, width 35 mm (about Uvice the 
length of the hinge). Eoc. (Jackson): Gulf Coastal 

P1 p. (Lyropecten) madisonius Say (162—6). 
notch one-third length of ear. Mioc.: N. J. (Kirk¬ 
wood), Md. and Va. (Calvert and Choptank). 

P. (Lyropecten) jeffersomus Say (162 11). 

Differs from preceding in its fewer ribs, with about 
six striae on top of each; byssal notch barely one- 
eighth the length of ear; this species grades into 
preceding. Mioc. : Yorktown of Va. to Fla.; \ aqueros 

° f P. a (Chlamys) fucanus Dali (161—21, 22). Surface 
reticulate; right valve with more or less unequal, 
souarish radially striate ribs, with at tunes smaller 
riblets between -/left valve with radially striate ribs 
the median one stronger than the rest and usually 
with imbricating scales. Mioc. : Alaska, V ash. 

P. (Lyropecten) jeffersomus septenanus Say 

(162—7). L. Mioc.: Md., Cal. (Vaqueros). 

P. (Plagioctenium) andersom Arnold (lb2—»- 

10).’ L. Mioc. : Cal. (Vaqueros). 

P (Placopecten) marylandicus Wagner (162—o). 

M. Mioc.: Md. (Choptank), Va. ~ 

P (*Lyropecten) estrellanus (Conrad) (162 6, 

4) Shell quite convex; right valve with somewhat 
square ribs, separated by interspaces narrower than 


ribs and in cadi of whirl, is a square riblel; both 
valves marked by radiating lines especially on an¬ 
terior and posterior portions. Mioc., IMioc.: < al. 
(Vaqueros Jacalitos). 

P. (Lyropecten) estrellanus terminus Arnold 

(161—20). U. Mioc., L. Plioc.: < 'al. 

P. (Amusium) mortoni Ravenel (163 D- Dim; 
inside of valves marked by IS to 24 ra.liat.ng double 
ribs. U. Mioc.: Va. to Fla.; Plioc.: S. C. to Hu. ^ 

P. (Pseudamusium) pedroanus (Trask) (- «• 
peckhanis Gabb) (162-1,2). Shell transparent; the 
delicate radial striatums often worn away. Mioc.: 
Wash, to Cal.; Plioc.: Cal.; Recent: Bering Sea to 

M cx. 

P. (Pallium) swifti nutteri Arnold (161 10). 

Characterized by bifurcation of main plications of 
right valve, and corresponding development ot 
strong intercalaries on the left. Plioc. : Cj i l. ; Jlapan. 

P. (Patinopecten) healeyi Arnold (163 -)• 

valve marked by rounded ribs and each of the wide 
interspaces marked by a smaller rib; right with 
squarish ribs, more or less bifurcating; interspaces 

narrow. Plioc.: Cal.; Mcx. __ r 

P. (Plagioctenium) circulars Sowcrby (15/ •>, 

6). Pleist., Recent.: Gulf of Cal. to Panama and 

Colombia, S. America. 


PLICATULA Lamarck 1801 
(*Spondylus plientus Linnaeus). Inequivalve, nearly 
equilateral, compressed; surface bearing coarse, 
radial, and often divaricate ribbing; teeth long, 
shallow and crenulate, often diverging at a sharp 
angle; muscle scar single, eccentric; shell sessile. 

Trias.—Recent. f ^ 4 . 

P. hydrotheca White (163-7). U. Cret. (Colora¬ 
doan): Utah. | * 

P. densata Conrad (163—8, 9). Thick; irregularly 

plicated. U. Mioc.: N. J. to Fla. 

DIPLOSCHIZA Conrad I860 
(*D. cretacea). Shell broadly attached by convex 
right valve; left valve concave; umbos of both valves 
thin, easily broken away; teeth absent; inner surface 
of both valves lined to near margin with fine, sharp, 
irregularly spaced radiating ridges. U. Cret. 

*D. cretacea Conrad (163—3-6). U. Cret. (a nar¬ 
row zone above the middle of Exogyra ponderosa 
zone): Ala., Miss., Tex. 

LIMA Bruguiere 1797 

(*Ostrea lima Linnaeus). Shell inflated, marked by 
radial sculpture; valves equal, gaping anteriorly 
and sometimes posteriorly; umbos prominent, beaks 
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[Figure, are *1 and after Glenn [Md G S. Mioc] unlee. otherwiee indicated.] 

II. p. (Lyropecten) Jeffeconlua. Right valve (*0.5). 
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pointed; hingo line straight, terminating in slightly 
unequal ears; hinge area of each valve triangular and 
with central rosilifer; teeth absent; muscle impres¬ 
sion single and large. Penn.-Recent. Abundant in 

theMesoxoic. 

L. retifera Shumard (163—10). Penn.: Ohio to 

L. occidentalis Hall and Whitfield (163—14). 
Anterior border of shell strongly concave. U. Jura.: 

Idaho (Twin Creek), Utah 

L. wacoensis lloemer (163 11). L. Cret. (I reel- 

ericksburg, Washita): Tex.; Mex. . 

L. utahensis Stanton (163—12). U. Cret. (C olora¬ 
doan): Utah, N. Mex.; Mex. 

L?reticulata Forbes (163-13). Shell small (10 to 
15 mm long). U. Cret. (. Exogyra pondcrosa and E. 
costata zones): Atlantic and Gulf Coastal 1 lam. 

Superfamily ANOMIACEA 
ANOMIA Linnaeus 1758 
(*A. ephippium). Thin, translucent, irregular or sub- 
circular, attached by a calcified byssus passing 
through a rounded sinus near umbo of right valve, 
which is flattened, conforming to subjacent surface 
and bearing a central adductor impression; left valve 
larger, convex, with four muscle scars on a central 
area — three byssal and one adductor; teeth absent, 
ligament more or less internal and supplemented by 

a resilium. Jura.-Recent. 

A. argentaria Morton (163—18, 19). U. Cret. 
(Exogyra p&nderosa and E. cosfa/a zones): Atlantic 

and Gulf Coastal Plain to Tex. and Mex. 

A. gryphorhynchus Meek (163—24). Brackish 
water dwellers. U. Cret. (Montanan, Lance): Widely 
distributed in Rocky Mountain region, Sask. to 

M Mex i 

A. micronema Meek (163-17). Umbos overarch¬ 
ing cardinal margin; surface bearing fine bifurcating 
radial costae which are irregular in their course 
being interrupted by concentric striae; brackish 
water dwellers. U. Cret. (Montanan, Lance). 
Widely distributed in the Rocky Mountain region, 
Rask and Alta, to Colo.; possibly to Mex. 

A. tellinoides Morton (163—15, 16). U. Cret.: In 
lower part of zone containing Exogyra costata of 
Atlantic and Gulf Coastal Plain, i.e., L. Monmouth, 
L. Navarro, L. Ripley, and equivalents. 

PARANOMIA Conrad 1860 
(*piacuna scabra Morton). Irregular, inequivalve; 


upper valve depresard-convex, lower flattened, often 
attached near umbo to extraneous objects; very 
thin, probably perforate; entire shell surface bearing 
distant, rounded, radiating ribs. U. Cret. 

*P. scabra (Morton) (163 20, 21). Ribs pro¬ 
duced at irregular intervals into hollow spines. 
U. Cret. (Exogyra pondcrosa and E. costata zones): 
Atlantic and Gulf Coastal Plain to lex. 

Section E. DYSODONTA 

Superfamily M YTI LA CIO A 

MODIOIAJPSIS Hall 1847 

(*Cypricarditcs ovatus Conrad). Shell thin, obliquely 
elongate, very inequilateral, with small anterior and 
large posterior end; beaks nearly at anterior ends, 
valves crossed by an oblique depression extending 
backward from anterior portion of umbo and forming 
a ventral sinus; hinge plate thin, with a single un¬ 
defined subrostral tooth and socket in cacli valve; 
muscle impressions two, the anterior deep, posterior 
large and faint; ligament external, deep-seated; 
differs from Modiomorpha in lacking well defined 
teeth. Ord., Sil. 

M. mytiloides Hall (163—27). Surface marked 
with fine concentric lines interspersed with stronger 
wrinkles. Ord. (Trenton): N. Y., Wis., Minn. 

M. valida Ulrich (163—28). U. Ord. (Richmond): 

M. concentrica Hall and Whitfield (163 29, 30). 
Ord. (Richmond): Ohio, Ind., Ky. 


MODIOMORPHA Hall 1869 

(*Pterinea concentrica Conrad). Subovate, widest 
posteriorly, crossed obliquely from beak to base by a 
depression constricting the basal margin; beaks 
small, compressed; surface bearing rugose or undu¬ 
lating concentric striae; hinge with strong wedge- 
shaped tooth in left valve and corresponding cavity 
in right; no lateral teeth present; ligament external, 
attached to thickened shell margin, which is often 
longitudinally grooved for its reception; pallial line 
simple. Dev. 

M. mytiloides (Conrad) (164—1). Dev. (charac¬ 
teristic of Hamilton, persisting as “recurrent’' zones 
into basal Chemung): Ont.; N. Y. to Md., Ind., 

Ky., Wis. tt 

*M. concentrica (Conrad) (164—2). Dev. (Hamil- 
ton-Naples): N. Y. to Md. to Ind., Wis. 
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(Figure* are xl unless otherwise indicated ] 

, . . Iim x mor tonl [Md G S. Mice). Right valve (x0.5). 2. Pecten (Patinopecten) healeyi (USGS. PP 47]. Right vaive jxO^). 
1. Pecten l [Jp g] Left ext€ri or and interior; right interior and exterior. 7-9. Pllcatula spp. 7 P. hydrotheca [USGS 

3-6. Diplosc za cr densata [USGS. PP 142]. Exterior and interior of right valve. 10-14. Lima *pp. 10. L. rell ^**‘ a ■ ftn ]* 

B 106]. Upper valve. 8, 9. • valve. 12. L. utahensis (USGS. B 106]. Left valve. 13. L. reticulata [Md G S. U Cret]. 

I^ft valve. 11. L. wacoene s [ UTSCS PP 1521. Left valve. 15-19. Anomla epp. 15. 16. A. tellinoides [Md G S, U Cret]. Right 

Right exterior (*5). 14. • —* ,u SGG S Ter 1878 (Hayden)l. Exterior of upper valve. 18. 19. A. argentaria [USGS. PP 137] Right 

exterior •ndmtenor. 17. • ^ ^, brB , Pftl N j 4 ], Lower and upper valvee. 22. 23. Modlolodon oviformla (Ohio G SJl^PorOon 

exterior and interior. . inU;rior 2 4. Anomla gryphorhynchus [USGS. PP 98]. 25. 26. Modlolodon patulus (Minn G 8 3 (2)]. 

of hinge impreeem^oi aBmallB ^ cimen 27 ^ 0 . Mo * olopsls epp .[MinnG S 3 (2)]. 27. M. mytiloides. Impresa.on of left interior. 

lUjI^MIdn. Hinge of ri^ht valve. 29. 30. M. concentrica. Exterior and impreeeion of interior of left valve. 
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MODIOLODON Ulrich 1803 

(♦ Modiolopsis oviformis). Shell ovate, differing from 
Modiolopsis and Modiomorpha in possessing one to 
three oblique cardinal teeth in each valve; hinge 

much like that of Ischyrodonla. Ord. 

*M. oviformis (Ulrich) (163-22, 23). Surface 
bearing faint concentric striae; differs from Modto- 
desma modiolare in its cardinal teeth and more oval 
shape. Ord. (Trenton): Ivy., Tenn. 

M. patulus Ulrich (163—25, 26). Wider, more 
erect, and more uniformly convex than M. oviformis. 
Ord. (Trenton): Que.; Ky., Minn., Ia. 


COLPOMYA Ulrich 1803 

(+C. constricta). Inequilateral; hinge and basal mar¬ 
gin subparallel; strong umbonal ridge; broad mesial 
furrow distinct; beneath right beak is a toothlike 
prominence which fits into a corresponding depres¬ 
sion in opposite valve, differing thus from Modiolo- 
don: beneath this depression in left valve is a strong 


projecting process. Ord., Sil. 

*C. constricta Ulrich (164—4, 
Ky., Tenn. 


5). Ord. (Trenton): 


posteriorly, narrowed anteriorly; umbonnl ridge 
rounded and moderately elevated, with no sulcus 
anterior to it; hinge plate very narrow at the sides 
and without lateral teeth, fairly strong under the 
beaks where there is a cardinal tooth in each valve; 
pallial line simple. Dev. 

*E. shalcri Williams (164—7). L. Dev. (Moose 
River): Me. 

EURYMYA Ulrich 1804 

(* Modiolopsis pinna Hall). Somewhat triangular, 
with broad and winglike posterior and greatly nar¬ 
rowed anterior end; base oblique; hinge line straight; 
beaks small, near anterior extremity; hinge with 
obscure cardinal teeth in left valve and correspond¬ 
ing depresson in right, and with broad and longi¬ 
tudinally striated ligament area posterior to beaks; 
muscle impressions as in Modiolopsis ; differs from 
that genus and Modiomorpha in the winglike poste¬ 
rior extremity and in presence of striated ligament 
area; it also lacks the mesial depression of Modiolop¬ 
sis. Ord. 

*E. plana (Hall) (164—8, 9). Small, triangular, 
with strong concentric growth lines. Ord. (Black 


WHITEAVESIA Ulrich 1893 
(*Modiolopsis cincinnaticnsis Hall and Whitfield). 
Very similar to Modiolopsis, but differs m its thinner 
hinge plate and shell, in convex basal outline and 
absence of mesial furrow; differs from Modiodesma 
in its more prominent umbonal regioni. Ord. 

*W. cincinnatiensis (H and W) (164—3). Ord. 
(U. Trenton): Cincinnati region. 

MODIODESMA Ulrich 1924 

(*Pterinea modiolaris Conrad). Differs fr Q m White- 
avesia in having much less prominent and shorter 
umbos, longer ligament and thicker shell; it differs 
from Modiolopsis in having beaks farther from an¬ 
terior end and in lacking mesial depression, ventral 
sinus, and deeply impressed anterior muscle scar. 

0l *M. modiolare (Conrad) (164—6). Ord. (Cin¬ 
cinnatian): N. Y. (Pulaski), Pa., \a., Cincinnati 

region. 

EURYMYELLA Williams 1912 
( *e . shaleri). Shell subtriangular in outline, subalate 


Itiver): Wis., Minn. 

ARISTERELLA Ulrich 1894 
( *A . nitidula). Subovate, small, moderately convex, 
nearly smooth, inequivalve; left valve the smaller, no 
mesial furrow; hinge apparently very thin and with¬ 
out teeth; muscle and pallial impressions as in 
Whiteavesia ; differs from Eurymya and Whileavesia 
in its unequal valves. Ord. 

*A. nitidula Ulrich (164—10, 11). Minute, nearly 
smooth. Ord. (Black River): Minn., Mo. 

GONIOPHORA Phillips 1848 
(+G. cymbiformis Sowerby). Equivalve, very in¬ 
equilateral, obliquely truncate posteriorly, rounded 
anteriorly; cardinal line straight; beaks small and 
closely incurved; umbo prominent; a strong angular 
ridge extends from umbo to posterior margin and a 
broad, undefined sinus from umbo to base; surface 
concentrically striated; like Modiomorpha in internal 
characters, but differing externally in form and in 
the strong angular umbonal ridge. (The subgenus 
COSMOGONIOPHORA McLearn 1918 ( *Gonio - 
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[Figures are x\ unless otherwise indicated.) 

V (Pal N Y 'll 1 M mytlloldes. Right valve. 2. M. concentric*. Right valve. 3. Whiteavesia cincinnatiensis (Pal 

1, 2. Modiomorpha spp. JRa! N Y 5]. 1. . * * G s 3 (2) J. Right exterior and left interior. 6. Modiodesma modiolare (Pal 

Ohio 21. Left valve of type. 4 5 Pr 42). Right valve of holotype. 8. 5. Eurymya plana (Minn G S 

N Y 1). Both valves of holotype (*0.5). 7. n , lldu ia [Minn G S 3 (2)). Dorsal view enlarged: outline of right valve. 

3 (2)). Hinge enlarged (x2): left ■ntenor lO ll Right va J of holotype . 13. G. h-ml.tonensls [Pal N Y 5). 

I2 -,4. Gonlophor. spp. 12. ,5 V. recta [USGS. B 398). Right valve with outer surface 

Right valve. 14. G. perangulata .[P: N ] Q j vfc , ve , 7 v B i BbBme nsis [Md G S. Eoc). Right valve (*1.3). 18. V. 

remove 1. 18. V. (Brachydontes) mu ..’ j G g »ijocl. Right valve (x0.25). 20-24. Crenella spp. 20, 21. C. elegantula 

saffordi [B Am Pal 41- Left valve. 19. Mytilus con [. . c aerica (x6) [Md GS,U Cret). Exterior and interior views 

IUSGS Ter 9). Right valve of ty^ a^nor ^ew,^.g » e.rollnensls (x2) [NCOS 5). Left exterior, right interior and anterior 

of left valve dorsal v.ew of formed v»lv«i. 25- Drel8 ^ nB tlppana [Md G S. U Cret). Anterior view of combined valves; r.ght ex- 

STSS2T.O K.„ Q T .H R if . V.W. card.n.l .... ,3. P- a—-. 
IUSGS. B 206). Right valve. 34. 35. Newsome!!. ulHchi [DUB. JSL 14). Left and right valves. 
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phora bclhda Billings) differs from Goniophora only in 
the possession of radiating striae.) Sil., Dev. 

G. (*Cosmogoniophora) bellula Hillings (161 

12). U. Sil. (StonohouBo): N. S. 

G. perangulata Hall and Whitfield (164—14). 
Dev. (Schoharie-Onondaga): Ont.; N. Y., Ohio, 

G. hamiltonensis (Hall) (164—13). Dev. (Hamil¬ 
ton-Naples): N. Y. to Md., W. ^ a. 

MYTILUS Linnaeus 1758 
(*M. edulis). Equivalve, very inequilateral, elon¬ 
gated, usually thin, with terminal pointed beaks; 
valves wider and rounded below, gaping a little 
for the bvssus, usually smooth; a conspicuous epi¬ 
dermis and thin nacreous layer present; hinge with 
a few small teeth under beaks or lacking teeth, 

pallial line simple. Trias.-Recent. 

M. conradinus Orbigny (164—19). Hinge with 
slightly prominent teeth. Mioc.: Atlantic and Gull 
Coastal Plain, N. J. to Tex. 

VOLSELLA Scopoli 1777 
(= modiolus Lamarck 1799) 

(* Mytilus modiolus Linnaeus). Like Mytilus but 
with umbos obtuse and anterior though not terminal; 
without teeth; anterior part of hinge is smooth and 
slightly reflected; valves inflated in front; epidermis 

rather hairy. Dev.-Recent. 

V. (Brachydontes) multilungera Meek (164—16). 

U. Cret. (Coloradoan): Kan. to Utah. 

V. saffordi (Gabb) (164—18). Umbo and umbonal 
ridge more prominent than in V. alabamensis. 

Paleoc. (Midway): Tenn., Tex. 

V. alabamensis (Aldrich) (164—17). Eoc.: Pa- 
munkey of Md. and Va.; Jackson of Ga. 

V. recta (Conrad) (= V. directo (Dali)) (164 
15). Outline angular. Olig.?: Wash.; Mioc.: Wash., 
Ore., Cal.; Plioc.-Recent: Cal. 


CRENELLA Brown 1827 
(*C. decussata Montagu). Shell small, ovoid; beaks 
incurved; surface bearing thin epidermis and fine 

radial striations. Cret.-Recent. 

C. serica Conrad (164—22-24). U. Cret. (Exogyra 
costata zone): Atlantic and Gulf Coastal Plain. 

C. elegantula Meek and Hayden (164 20, 21). 


U. Cret.: Monmouth of N. L, Md.; Ripley <>f Trim. 
(Owl Creek), Miss.; Pierre of Western Interior and 
Rocky Mountain regions. 

LITIIOPHAGA Bolten 1798 
(= 1 .IT 1 IODOMUH Cuvier 1817) 

(*/,. mytuloidcs). Shell thin, equivalve, strongly in¬ 
equilateral, transversely elongate; umbos strongly 
anterior but not terminal; young attached by bvssus, 
but later they usually perforate coral colonies or solid 
rock; cavities which they excavate are flask-shaped. 
Penn.-Recent. 

L. carolinensis (Conrad) (164—25-27). U. Cret. 
(upper part of Exogyra pondcrosa zone and E. costata 
zone): Atlantic and Gulf Coastal Plain. 

DREISSENA Benedcn 1835 
(* Mytilus polymorphic Pallas). Shell mytiliform in 
outline; umbos acute, terminal, bent slightly for¬ 
ward; angle between umbos bridged by transverse 
septum upon which anterior and pedal adductors are 
mounted; ligament more internal than in Mytilus. 
Cret.-Recent. 

D.? tippana Conrad (164—28-30). U. Cret.: 
Matawan-Monmouth of Md.; Ripley and Provi¬ 
dence of Ga., Ala.; Ripley and Owl Creek of Miss. 

Order Anomalodesmacea. Siphons well developed, 
hence pallial sinus present; adductor muscle scars 
subequal; ligament usually opisthodetic, generally 
associated with chondrophores and lithodesma; dor¬ 
sal margin without distinct hinge plate; dentition 
feeble or lacking; usually burrowing. 

Superfamily ANATINACEA 
PLEUROMYA Agassiz 1845 
(*Mya gibbosa Sowerby). Slightly inequivalve; poste¬ 
rior side the longer, somewhat gaping; hinge margin 
with a thin, horizontal lamina in each valve, the 
left inferior; margin with feeble notch behind lamina; 
individuals of same species quite variable. Trias.- 

L. Cret * _ w t . 

P. subcompressa Meek (164—31, 32). U. Jura.: 

Great Plains to Pacific Coast. 

P. inconstans Castillo and Aguilera (164—33). 

Broad, shallow sinus usually present in anterior 

umbonal region; posterior end high. U. Jura.: Tex. 

(Malone) ; Mex. 
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(Figures are xl unless otherwise indicated.) 

, ... i ra „ 1 A gelnllzl [USGS Neb 1872 (Hayden)]. Left valve <*2>. 2. A. coatatum IKan G S 6). Right valve. 3 4 ‘ Sphcn °‘ UB 
IP ? nT 51Ts truJeatua. 4. 9. contractu-. Right valve. 5. 6. Rhytlmy. app. (Ohio G S 7]. 5. R. radiata. Right valve. 6 . R. productm. 
r, 1 ™? typlca (Pal N Y 51. Left valve. 8. 9. Pholadella radiata (Pal N Y 5], Right and left valves. 10-12. AIMm 

R, ght valve. 7. Spathe 1- typ^ DorBa ‘, view and left exterior. 12. A. granoaum. Left exterior. 13. 14. Endodeama cune.tum (Mina 

^ ^ ^a, view of the type, an internal filling. 15. 16. Pholadomy. papyracea (USGS Ter 9). Left extenor and dorsal 

G 8 fof tie 17-19 Cimltarla app. (Pal N Y 5]. 17. 18. C. recurva. Right valve and cardinal view. 19. C. angulata. Left extenor. . " 

view of typ • • j 4] T ^ ft va | ve 21, 22. Cymella Pella (NCGS 5). Two views of a left valve. 23. Cymella undata‘ (USGSTe ]• 

Umya anterad l 3 xhracU trapezoldcs IUSGS, PP 59]. Left valve; dorsal view. 26. 27. Cuapidaria epp. (USGS Ter 9]. 26. C. 

lentrteow I^ft valve of type (x2). 27. C. moreauenalB. Right valve of type (x2). 28. Uopiatha protexta (Md G S. U Cret], Left^xtanon 
29 30 Claragella arroaU (x3) (USGS, PP 137]. Right exterior; anterior spinose collar. 31-36. Pleurophorus spp. 31. P. tr ° p p 
J,n a S fil Right valve 32. P. oblongu. (USGS Neb 1872 (Hayden)]. Impression of right interior (x2). 33. P. eubcostatue [Ka • 

Uur S^k and Worthen). Impr«eionof left interior. 34. P. occidental.. (USGS, B 77]. Right valve. 35. 36. P. albe^uu. (x3) (GSA, B 51|. 
Right valve of lectotype; interior of small right valve. 
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PHYLUM MOLLUSCA 


ALLORISMA King 1844 
(*.4. sulcatum Fleming). Equivalve, inequilateral, 
elongate, thin, arcuate; anterior side short, posterior 
long and gaping; beaks anterior, depressed; sculp¬ 
ture concentric, strongest medially; hinge without 
teeth; ligament external; cardinal margin inflected, 
forming a lanceolate depression along its border 
behind beaks; posterior adductor scar large; pallial 
line sinuate. Miss.-Perm. 

A. geinitzi Meek (165—1). Surface bearing fine 
radiating and concentric lines. Penn.: Ill., Kan. 

A. costatum Meek and Worthen (165—2). Penn.: 
Ohio, Ill., Ia„ Mo., X. Mex. 

A. granosum Shumard (165—12). Beaks very 
prominent, incurved. U. Penn.: Mo., Kan.; Perm.: 
Kan. 

A. terminate Hall (= A. subcuneata Meek and 
Hayden) (165—10, 11). Penn.: Pa. and Ala. to 
Utah.; Perm.: Kan., Colo., Wyo., Ariz. 

NEWSOMELLA Foerste 1909 
(*N. ulrichi). On right valve besides the lamellose, 
concentric growth lines there are two systems of 
more or less radiating striations crossing each other 
at angles of about 30°; these are usually best seen 
along the umbonal ridge; teeth apparently absent. 

M. Sil. 

*N. ulrichi Foerste (164—34, 35). Niagaran: Tenn. 
(Waldron). 

SPHENOTUS Hall 1885 

(*Sanguinolites arcaeformis ). Entire shell almost 
cylindrical in shape; posterior end usually obliquely 
truncate; beaks very near anterior end, hinge line 
long and straight; valves marked by well defined 
umbonal ridge and broad sinus; hinge narrow, with 
two short teeth beneath the beak and with one or two 
slender lateral teeth; ligament external and con¬ 
tained in a slender groove along hinge line; two 
muscle impressions; pallial line simple; differs from 
Sanguinolites and Allorisma in the presence of teeth. 
Dev., Miss. 

S. truncatus (Conrad) (165—3). Dev. (Hamilton- 
Ithaca): Que. (Gasspess); N. Y. 

S. contractus (Hall) (165—4). Dev. (Canadaway- 
Conewango): N. Y., Md. 

SPATHELLA Hall 1885 

(*S. typica). Shell subcylindrical; concentric growth 
lines lamellose; no radiating striae. Dev. 

*S. typica Hall (165—7). Dev. (Naples-Canada- 
way): N. Y., Pa. 

RHYTIMYA Ulrich 1893 
(*#. producta). Shell very thin, elongate, gaping 
slightly at both ends; hinge and basal margin sub- 
parallel; beaks prominent; mesial furrow wide; liga¬ 
ment external; hinge apparently without teeth; 
muscle scars faint; surface bearing concentric folds, 
strongest anteriorly, crossed on posterior half by 
radiating rows of small granules. Ord. 


R. radiata Ulrich (165—5). Mesial furrow slightly 
developed; posterior half of shell with radiating 
lines. U. Ord. (Eden): Que.; Cincinnati region. 

*R. producta Ulrich (165—6). U. Ord. (Mays- 
ville): Fairmount of Cincinnati region. 

ENDODESMA Ulrich 1894 

(*E. cuneatum). Shell very thin, equivalve, convex, 
elongate; hinge and basal margins subparallel; 
mesial depression deep; umbos compressed, ele¬ 
vated; hinge thin, apparently without teeth; a 
flattened area (lunule) present in front of beaks; 
surface bearing concentric lines; muscle scars very 
faint. Ord. 

*E. cuneatum Ulrich (165—13, 14). Ord. (Ga¬ 
lena): Minn. 

PHOLADELLA Hall 1869 

(*P. newberryi). Transversely elongate, with trun¬ 
cate posterior end and rounded or obliquely truncate 
anterior end; beaks anterior to middle and promi¬ 
nent; umbonal slope prominent; surface bearing 
fine concentric striae, often becoming strong undula¬ 
tions, and, on the body of the shell, with distinct 
radii which are absent from the anterior end and 
cardinal slope; ligament external. Dev. 

P. radiata (Conrad) (165—8, 9). Dev. (Hamil¬ 
ton): N. Y., Pa., Md.; persisting at times into 
Ithaca. 

CIMITARIA Hall 1869 

(*Cypricardites recurva Conrad). Very elongate, 
with anterior and strongly incurved beaks, short 
and rounded anterior end and long and truncate 
posterior; umbonal slope well defined; surface 
crossed by strong concentric growth lines and 
marked by very fine radial striae and by a depression 
extending somewhat posteriorly from beaks to base; 
lunule present; ligament external; hinge without 
teeth. Dev. 

*C. recurva (Conrad) (165—17,18). Dev. (Hamil- 
ton-Tully): N. Y., Pa., Wis. 

C. angulata Hall (165—19). Dev. (Chemung): 
N. Y. 

PHOLADOMYA Sowerby 1823 
(*P. Candida). Shell thin, translucent, subovate, 
equivalve, gaping posteriorly and sometimes an¬ 
teriorly; anterior side short, rounded; surface bear¬ 
ing radiating ribs (feeble in posterior dorsal region), 
crossed by concentric striae; umbos prominent; 
ligament external; hinge without teeth or with an 
obscure thickening; adductor scars feeble; pallial 
sinus deep; species very similar. Jura.—Recent. 

P. papyracea Meek and Hayden (165—15, 16). 
U. Cret.: Benton of Kan., Mont., N. Mex.; Niobrara 
of Wyo. 

ANATIMYA Conrad 1860 
(*Pholadomya anteradiata ). Oblong; anterior side 
with concentric sculpture; posterior with concentric 
and radiating ribs. Cret. 
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♦A. anteradiata Conrad (165—20). Beaks scarcely 
olovatod above bingo lino, pointing posteriorly; 
valves depressed-convex; margins subparallol. U. 
Cret.: N. J. (Woodbury, Wenonah), Ala. (ltiploy), 
Miss. (Owl Creek). 

THRACIA Leach 1823 

(*T. corbuloidea). Shell incquivalvc, thin, without 
teeth, with pallial sinus; surface smooth or con¬ 
centrically striated, with granular surface; usually 
more or iess rostrate. Trias.-Recent. 

T. trapezoides Conrad (165—24, 25). Mioc.: 
Wash., Ore.; Plioc.: Ore., Cal.; Pleist.: Cal.; Recent: 
Wash, to Alaska. 

Superfamily EN DOSIPHONACEA 
LIOPISTHA Meek 1804 

(*Cardium elegantulum Roomer). Equivalve, oval, 
thin, inflated; valves gaping and compressed poste¬ 
riorly; entire surface of valves, except posterior 
dorsal portions, with numerous strong, radial ribs; 
beaks prominent, incurved; hinge inflected along its 
entire length; cardinal teeth two, projecting directly 
outward from beneath beaks; ligament sunken, 
rartly external. U. Cret. 

L. protexta (Conrad) (165—28). U. Cret. (Exogyta 
ponderosa and E. costata zones): Atlantic and Gulf 
Coastal Plain. 

CYMELLA Meek 1864 

(*Pholadomya undata Meek and Hayden = C. 
montanensis Henderson). Differs from Liopistha in 
having concentric surface undulations; these are 
crossed only on the middle portion of valves by im¬ 
pressed lines. U. Cret. 

*C. montanensis Henderson (= C. undata (M. 
and H.)) (165—23). Umbos less prominent and 
radii finer than in the closely related C. bella. 

U. Cret.: Montanan throughout the Rocky Moun¬ 
tain region. 

C. bella (Conrad) (165—21, 22). U. Cret.. 
Atlantic and Gulf Coastal Plain to Tex.; S. Dak. 


is fringed anteriorly by tubular spines; in adults the 
right valve is not attached to the tube. (.rct.-Rcccnt. 

C. armata Morton (165—20, 30). Left valve sur¬ 
rounded by several spines. U. ('ret.: N. .!. (Mon¬ 
mouth), Tonn. and Ala. (Ripley). 

Order Teleodesmucen. Siphons usually developed; 
adductor muscles practically equal; shell structure 
porcelancous, never nacreous; dorsal area if present 
always divided into lunule and escutcheon; nepimnc 
stage usually with taxodont hinge line; permanent 
dentition with distinct cardinals and laterals, usually 
placed upon a distinct hinge plate; rarely burrowing. 

Superfamily CYPRICARD1 AC 10A 

PLEUltOPHORUS King 1844 
('Area costata Brown). Inequilateral, elongate rec¬ 
tangular with beaks nearly terminal; a single cardina 
tooth present in each valve and one posterolateral 
tooth in right valve fitting into socket of left valve; 
anterior muscle scar deep, bounded posteriorly by a 
ridge; pallial line simple. Dev.-Trias. 

P. tropidophorus Meek (165—31). Posterior slope 
doubly angular with two ridges that pass obliquely 
backward from the beaks. Penn.: Ohio, Mo. L. 

Penn.: Ark., Okla.; Alta. 

P. oblongus Meek (165—32). Penn.: Ill., Mo., 
Ark Neb. 

P. subcostatus Meek and Worthcn (165—33). 
Surface covered with fine growth lines and with 
three to four radii extending from beak to posterior 

margin. Penn.: Ohio to Colo. , 

P. occidentalis Meek and Hayden (165—34). nn 
radiating ridges extending from beak to posterior 
margin. Penn.: Neb., Colo. Perm.: Neb., Kan., 
Tex., N. Mex. 

P. albequus Beede (165—35, 36). Differs from 
P. occidentalis in being larger, and in having an 
arcuate hinge, and from P. oblongus in being propor¬ 
tionally much longer and in possessing radiating 
ridges. Perm.: Okla. and Tex. (Whitehorse), N. Mex. 
(Carlsbad). 


CUSPIDARIA Nardo 1840 

<*Tellina cuspidata Olivi). Hinge without teeth, but 
with a small, internal, posteriorly inclined resilifer 
in each valve and an elongated ridge behind it; 
ligament subinternal, anterior to beaks or obsolete; 
pallial line simple; surface concentrically sculptured. 
Jura.—Recent. 

C. ventricosa Meek and Hayden (165—26). U. 
Cret.: N. J. (Wenonah-Tinton); Montanan: N. and 

C. moreauensis Meek and Hayden (165 27). 

Distinguished from C. ventricosa by its regular, 
concentric ribs, instead of more concentric striae. 
U. Cret. (Montanan): Sask.; S. Dak., Mont. 

CLAVAGELLA Blainville 1817 
(*C. echinataf). Shell degenerate, specialized for 
burrowing by development of calcareous tube which 


CYPRICARDELLA Hall 1858 
(*C. subelliptica ). Equivalve, inequilateral, sub¬ 
quadrate, with straight or nearly straight hinge line; 
anterior end narrow and rounded; posterior end 
longer, broad, and truncate; beaks small, ajjpressed; 
umbonal ridge more or less defined, extending back¬ 
ward from beaks; surface bearing lamellose con¬ 
centric striae; hinge with a triangular tooth in each 
valve and corresponding sockets; there is also in the 
right valve a longer triangular fold or lateral tooth; 
ligament external, extending nearly or entirely the 

length of hinge line. Dev.-Miss. 

C. complanata Hall (166—1). Dev. (L. Hamilton): 

N. Y. 

C. tenuistriata (Hall) (166—2). Dev. (Hamilton- 

Conneaut) : N. Y. to Md. 

C. gregaria (Hall) (166—3). Dev. (Hamilton- 

Conneaut): N. Y. to Md. 
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C. bcllastriata (Conrad) (166—4, 5). Dev.: 
Northern Appalachian region (Marcellos ('he¬ 
lming); N. Y. to Mil. (Maree.llus Hamilton). 

C. oblonga Hall (166-6). Miss.: Ohio (Maxville.), 
Ind. (St. Louis), Ky. (Ste. Genevieve), Ark. 
(Batesvillo). 

CYPRICAltDINIA Hall 1859 
(*C. lamcllosa). Incquivalve, with more convex right 
valve, somewhat rhomboidal or trapezoidal; anterior 
end short and rounded; posterior wider and ob¬ 
liquely truncate; beaks nearly at anterior extremity; 
umbonal slope prominent; surface bearing concentric 
lamellosc ridges with intermediate fine growth striae 
and in some species radial striae; two to three car¬ 
dinal teeth present; ligament external; pallial line 
simple; shell thicker than in Modiolopsis and con¬ 
centric striae stronger. Sil.-Miss. 

C. arata Hall (166—13). Surface crossed by 
strong concentric lamellosc ridges. Sil. (Niagaran). 
Waldron of Ind., Tenn.; Racine ofWis, Ill. 

*C. lamellosa Hall (166-11, 12). Dev (Hclder- 
bergian): N. Y. (New Scotland), W. Va.; found 

also in Oriskany. _ , _ . 

C. indenta Conrad (166—10). Dev. (Onondaga- 

Hamilton): Ont.; N. Y. to Va., Ky. 

C. consimiUs Hall (166-8, 9). L. Miss. (l\av- 

c! carbonaria Meek (166—7). Surface bearing 
15 to 20 flattened, subimbricating concentric ridges. 
Penn.: Ohio, Mo., Kan., Colo. 

ASTARTELLA Hall 1858 
(*A. vera). Shell thick, smooth or concentrically 
furrowed; a single, large cardinal tooth present in 
each valve; anterior part of cardinal margin of left 
valve forms a linear tooth that is received by a 
groove in the thickened margin of right valve on 
posterior part of cardinal margin the linear tooth is 
in right valve and groove in left valve, lunule and 

escutcheon sharply defined. Penn.-Tnas.. 

♦A. vera Hall (166—15). Penn.: Ohio to Okla., 

A1 A.’rJewberryi Meek (166-14). Penn.: Ohio, Ark., 
Okla. 


ARCTIC A Schumacher 1817 
(= cyprina Lamarck 1818) 

(*Venus islandica Linnaeus). Orbicular or oval, in¬ 
flated, with thick epidermis; beaks prominent in¬ 
curved; lunule absent; three cardinal and one ridge- 


like posterior lateral in each valve, the middle car¬ 
dinal of left valve the largest; surface concentrically 
striated; valve margins smooth; ligament external 
and prominent; pallial line simple. Jura.-Rccent. 

A. occidentals (Whiteaves) (166 IS). U. Jura.?: 
Alta.; L. Cret.:Cal. (Paskcntn); I*. (’• (Queen Char¬ 
lotte). 

A. ovata (Meek and Hayden) (166 — 16, 17). 
U. Cret.: N. Dak. (Lance). Varieties have been 
reported from the Montanan of Sask., Alta., and 
Mont. 

VKNIELLA Stoliezka 1870 

(*T enilia conrndi Morton). Very similar to Arctica, 
but left valve has anterior cardinal teeth strong and 
subtriangular and the posterior umbonal slope is 
more or less pronounced. Cret.-Tert. 

♦V. conradi (Morton) (166—21, 22). U. Cret. 

(Exogyra ponderosa and E. costata zones): Atlantic 

and Gulf Coastal Plain. 

V. humilis Meek and Hayden (166 19, 20 ). 

U. Cret. (Fox Hills): S. Dak., Wyo., Colo. 

ETEA Conrad 1875 

(*E. carolinensis ). Shell very oblique and inequi¬ 
lateral; lacks crenulations on inner free margins of 
valves; has two cardinal teeth, an elongate anterior 
and a posterior lateral tooth in each valve; the an¬ 
terior cardinal of left valve is triangular, fitting into 
a triangular pit of right valve between the two car¬ 
dinal teeth of the valve. Cret. 

*E. carolinensis Conrad (166—23, 24). U. Cret. 

(.Exogyra ponderosa zone): Matawan of N. J., Del., 
Md.; Blufftown and Cusseta of Ga., Ala.; Coffee of 

Miss. 

Superfamily ASTARTACEA 

ASTARTE Sowerby 1816 
(*A. lurida). Shell thick, inequilateral, usually 
rounded triangular or oval, closed, with smooth or 
concentrically sculptured exterior; epidermis thick; 
lunule impressed, escutcheon elongate; two cardinal 
teeth present in each valve, the right anterior 
strong; lateral teeth rudimentary; adductor scars 
strong, nearly equal; above the anterior is a pedal 
impression; pallial line simple. Trias.-Recent. 

A. packardi White (166—27, 28). U. Jura.: Wyo. 
(Sundance), Idaho (Twin Creek). 

A. trapezoidalis Stanton (166—25, 26). L. Cret.: 

Cal. (Paskenta). 


PLATE 166 

[Figures are *1 and after Hall [Pal N V 5) unless otherwise indicated.) 

l-«. Cyprlcardella spp. 1. C. eomplan.U. ^^“md GS S'T, gh t'v ri^of Ty pe 3 (£> ^C^riirdiid. spp. 7. C. car- 

■trials- Left valve; hinge of right^valve en arg^ ; 6- ' id J ^ d cardinal viewB D f a filling. 10. C. Indenta. Right valve. 11. 12. C. lamel- 

bon.rU [Kan G S 6]. Left valve. 8. 9 ^ c arata [Ind G S 11]. Interior of compressed left valve showmg concentric 

!o» [Pal N Y 31. Cardinal view and Uft «ter or (xZL IS. C. arata ^ ^ ^ [Kftn G s 6] . 16 -18. Arctic. spp. 16. 17. A. ovata 

ridges. 14. 16. Aaiartella spp. 14. A. Oh [ US GS. B 133) . Right exterior. 1 &- 22 . Venlella spp. 19.20. V. 

[USGS. PP 128). Views of type, a small right va ve^ . • d y “nradl IUSGS, PP 137). Anterior view of combined valves; right 

humllla [USGS Ter 9). Left a^an^nor A^tane spp. 25. 26. A. trapezo.dalla [USGS. 

vi... .1 typ.. 27. 28. »• p~k.,di IUSGS. PP 152], L.it .id. vi.. of co»,b,»rf v.lve.. 
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CllASSATKLUTKS Kruogor IS23 

(= CRASSATKM.A of BOII10 lUltllors) 
(*Crassatclla sinmita Lamarck). Shell solid, wiiiuv 
what attenuated behind; umhos smnll, dose to¬ 
gether; lumile distinct; resilifor present beneath 
umbo; hinge plate heavy, Hat, with two cardinal 
teeth in each valve; lateral teeth present; free mar¬ 
gins of valves crenate in some species; adductor im¬ 
pressions deep; pallial line simple. U. t ret.—Recent. 

C. vadosus (Morton) (167—1-3). ('. tinteus (Con¬ 
rad) is probably the young of this species. U. Cret. 
(Exogyra costata zone): Atlantic and Gulf Coastal 

Plftiu 

C. pteropsis (Conrad) (167—4). U. Cret. (Ripley 
and equivalents): Atlantic and Gulf Coastal Plain. 

C. gabbi (Safford) (167—5). Paleoc. (Midway): 

Gulf Coastal Plain. _ . 

C. uvasana (Conrad) (167—11). Outline subtn- 

angular; length and breadth about equal. U. Eoc. 

(Tejon): Wash, to Cal. 

C. halei Harris (167—12). Eoc. (Wilcox): C,a., 

SCAM BULA Conrad 1869 
(*S. per plana). Hinge with two equal teeth in right 
valve, posterior one direct and ending at apex ; a long 
anterior double tooth parallel with straight cardinal 
line; anterior muscle impression small, rounded. 

Cret* 

*S. perplana Conrad (167—6, 7). Characterized 
by flatness on disk, ventral margin cannated an¬ 
teriorly, and inner valve surface granulated U.Cret.. 
N. J. (Matawan), Tenn. (Coon Creek), Ga (JjiP* 
ley), Ala. (Blufftown), Miss. (Owl Creek), Tex. 

(Corsicana). 

Superfamily CYRENACEA 
CORBICULA Megerle 1811 
(*Tellina fluminalis Muller). Shell porcelaneous, 
rounded-trigonal, ventricose, with conspicuous epi¬ 
dermis and marked by concentric growth lines 
margins smooth; pallial line simple or with slight 
sinus; ligament prominent, external; adductor scars 
nearly equal; hinge with anterior and posterior 
laterals distinctly separated from the cardinals and 
smooth or cross striated; cardinal teeth bifid at 
summit and usually three in each valve; brackish 

water dwellers. Cret.-Recent. r 

C. durkeei (Meek) (167—13, 14). U. Cret. (Bear 
River): Southwestern Wyo. and adjacent parts of 
Utah and Idaho. 


C. occidcntalis (Meek and Hayden) (167 20, 

21). Estuarine. II. Cret. (Judith River to Lance): 
Sask., Alta.; N. and S. Dak., Mont., Wyo., Colo. ^ 
C. cytheriforniis (Meek and Hayden) (167 17 

19). Estuarine. II. (’ret. (Edmonton, Judith River, 
bailee, Mesaverde, etc.): Alta, to ( kilo, (doubt fully ), 
N. Mex. and Mex. 


SPHAERIUM Seopoli 1777 

(*Tillina cornea binnaeus). Small, thin, inflate?*!, 
rounded; sculpture eonee.ntrie, never strong; cardinal 
teeth usually two in each valve, variable, thin, often 
nearly parallel to hinge line or in part defective; 
lateral teeth compressed, lamclliform, anterior the 
shortest; ligament short and feeble, deep-set in a 
groove; muscle impressions near margin and scarcely 
apparent; pallial line simple; fresh and brackish 

water dwellers. Cret.-Recent. 

S. planum Meek and Hayden (167 10). U. ( ret.: 

Judith River and Belly River of Neb., Mont., Wyo.; 
Sask., Alta.; Lance of Mont., Wyo. 

S. formosum Meek and Hayden (167 8, J). U. 

Cret.-L. Eoc.: Belly River and Edmonton of Sask., 
Alta.; Mont., Wyo.; Fort Union of Mont. In the 
Paskapoo of Sask. and Alta, occurs the? variety 
whiteavesi Dusscll. 

Superfamily CARDITACEA 
VENERIC A ItD IA Lamarck 1801 

(♦Venus imbricata). Shell rounded or cordate, in¬ 
equilateral, with radiating ribs; umbos prominent; 
basal margin crenulated internally; ligament exter¬ 
nal ; hinge thick without lateral teeth but with poste¬ 
rior cardinal much prolonged; adductor impressions 
unequal; pallial line simple. Cret.-Recent. 

V. (Venericor) smithi Aldrich (167—15). Ribs flat 
on central part of shell, tuberculated on anterior 
and posterior portions. Paleoc. (Midway): Gulf 
Coastal Plain. 

V. alticosta Conrad (167—16). Ribs much elevated 
and nodulose, those on anterior side are laterally 
keeled. Eoc. (Claiborne-Jackson): Ga., Ala., La., 
Cal. (Tejon). 

V. (Venericor) planicosta Lamarck (167 ~2-24). 

The variety claiboplata Gardner and Bowles (167— 
22) is present in the Claiborne of S. C. to Tex.; var. 
hornii (Gabb) has rounded ribs and is recorded from 
the Tejon of Wash, to Cal. Eoc.: Aquia of Md.; 
Wilcox-Jackson of Ga. to Tex.; Martinez-Tejon of 
Alaska to Cal. One of the most characteristic and 
widespread Eoc. fossils in the world. 


PLATE 167 

(Figure® are xl unless otherwise indicated.] 

,, . rw j p o tt C*rptl Left exterior; anterior view of shell; left interior. 4. C- pteropuln [Md (» S, U 

Cr—lelllte. spp^ [Md G ftU i.^buL perpl ana (USGS. PP 137], Two views of a left valve 

Cret). Right extenor. 5. C. gebbl [B Am P l k g formo8um . Right 8ide and cardinal viewa of type <x3.5). 10. S. planum. Left exterior 
(x3). 8-10. SptaeHun. eppTUSGS Ter 9) S^S.Tot | valve . c ha , ei (B Am Pal 9] . Right interior. 13. 4 Cor- 

2 intend le^ifew. IS. ,6. VeneHcLrd.a epp. [B Am Pal 4). ,5. V. (Venericor) amUhl. 16. V. JOJ-JJ. 

bleula durkeei [US • except 19] 17-19. C. eytheriformla. Right valve and posterior view of type; left interior [LSGS, P 

17-21. Corbleul. *pp.[VBGS Ter 9 except J tQO acuminate below because of distortion). 22-24 VeneHcardl. 

Iv.LhI.; PU^ IUSGS PP ^I K m . y Sb.p,.U, L«ft inUrio, ... 2.. V. ,V, »,.n—- Front .nd «t.„or 

views. 
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Suporfninily CllAMAC’KA 1 

TOHCASIA Mumor-Clmhims 1873 

{*lit'quienia enrinata Milt-heron). Usually very iu- 
equivftlvo, attached by umbo of loft valve, wliioh is 
spiral and has a deep cavity; right valve smaller, 
somewhat spiral or flat; both valves keeled; teeth 
feeble; ligament external; posterior adductor scar 
bordered by a prominent, subspiral ridge in each 
valve. L. Cret. 

T. patagiata (White) (= Requienia patagiata of 

authors) (168—1, 2). Beak of left valve distorted 
by attachment. L. Cret. (Fredericksburg): Tex.; 

Mcx. x _ _ 

T. texana (Roomer) (168 8-5). L. Cret.: 

Fredericksburg of Tex. and Mcx.; trinity and 

Washita of N. Mcx. 

MONOPLEURA Matheron 1843 
(*M. imbricataf). Very inequivalve, smooth or 
ribbed, attached by right valve, which may be either 
twisted or coniform; left valve conical or flat; denti¬ 
tion consists of two cardinals in free valve and one in 
attached; ligament external in a deep groove; poste¬ 
rior adductor scar buttressed; shell substance with¬ 
out canals; shell often found in groups adhering 
laterally. L. Cret. (southern N. America, southern 

M. texana Roemer (168-6, 7). Right valve low, 
conical, with angular umbonal ridge; left, gently 
convex. L. Cret. (Fredericksburg): Tex.; Mcx. 

M. pinguiscula White (168—8). Individuals ap- 
parently grew separately. L. Cret. (Fredericksburg). 

Tex • ox 

m! marcida White (168—9, 10). Surface of both 
valves bearing numerous raised radiating lines be¬ 
sides the concentric growth lines; individuals often 
grew in clusters. L. Cret.: Tex. (U. Fredericksburg). 

Italy. 

CAPRINA Orbigny 1822 

(*C. adversa). Very inequivalve, attached by coni¬ 
form right valve, which bears only growth lines and 
possesses an almost internal ligament groove; lunge 
margin with several deep cartilage pits and with 
one large posterior tooth; left valve large, spirally 
twisted; anterior tooth supported by a plate which 
divided umbonal cavity lengthwise, posterior teeth 


obscure; inner layer of lower (rigid ) valve made up 
of concentric lamellae between which cavities are 
sometimes left; middle layer of free valve traversed 
by numerous simple, wide, parallel canals, extending 
from margin to apex; a series of depressions present 
between posterior adductor sear and margin. Cret. 

C. occidentalis Conrad (168 11, 12). L. Cret. 

(Fredericksburg): Tex., N. Mcx. 

CORALLIOCHAMA White 18Xf» 

(*C. orcutti). Shell a large cone, fixed by apex of 
lower (right) valve growing separately or in clusters, 
thick, of three layers, the outer prismatic, the middle 
cellular, and the inner poreelane.ous; lower valve 
irregularly conical, somewhat distorted, upper con¬ 
vex with broad incurved beak; hinge similar to 

Ichthyosnrcolitea. U. Cret. 

*C. orcutti White (168-17-16). U. Cret.: Early 

Chico of Cal. and L. Cal. 

Superfamily RUDISTACAE (RUl)lSTAE) 
RADIOLITES Lamarck 1801 

('Ostracitcs angeiodcs Picot dc Lapeirouse). Lower 
valve conical, erect, elongate, vertically ribbed or 
made up of successive layers; usually with two some¬ 
what smooth bands extending from apex to upper 
margin, probably marking position of siphon open¬ 
ings; outer layers very thick, composed of large, 
polygonal cells or hollow prisms; upper valve oper¬ 
culumlike, flat, or conical, with central or eccentric 
umbo; teeth not forming hinge but specially modi¬ 
fied for vertical motion of operculumlike valve; they 
consist of two sockets near outer wall of fixed 
(larger) valve; next to and outside sockets arc two 
large, unequal, slightly excavated muscle scars into 
which fit two broad projecting muscle plates from the 
upper valve; pallial line simple, inclosing whole 
cavity. Cret. 

R. (Eoradiolites) davidsoni Hill (168 16). L. 

Cret: Tex. (U. Fredericksburg); Mex.; Egypt; 
Persia. 

Superfamily LUCINACEA 
| TANCREDIA Lycett 1850 

r (*7\ donaciformis Lycett). Trigonal, usually with 
i nearly equal beaks, but anterior side attenuated 
i and somewhat the longer, and posterior wider, 


PLATE 168 

[Figures are xl unless otherwise indicated.] 

. „ irttrs B 41 1 2 T. patagiata. Different views of a specimen with both valves (xO.G). 3-5. T. texana. Upper view of 

,-5. ToucmU spp. (USGS. B 4] I. 2. T p«agi_» ^ & ^ right ^ ^ Monopleura Bpp . [ US GS. B 4 except 6. 7], 6. 7. M. texana 

left valve; lateral view o ^ . PP both valveB; le(t exterior. 8. M. pinguiscula. A large specimen showing both valves. 

]Roemer: Kre.deb.ld von Text \ re o Caprina occidentalis [Meek: Mex Bound SurvJ. Left valve and its cross eec- 

9. 10. M. marcida. Two specimen, with both valves. valve . , 4 p „ raUl . , 5 p . e||lpUca . Left exterior. ,6. Kadio.ltes 

'^nteifivid^nTmiol Soc Wash. Pr 8). Upper half of lower valve (x0.5). 17-19. Coralllochama orcutti (*0.5) (USGS. B 22], A 
(radio ) valves- a small eectioi of the upper valve; cross section of lower valve showing outer prismatic layer, 

C °m P ^MrcrfUnwwuJer and middle cellular layer. 20. 21. T.ncredi. spp. 20. T. american. [USGS Ter 9], Right valve. 21 T. buibos. 
inner porcellaneous y ' . . 22 23 h occidentalis (USGS Ter 9J. Dorsal and right side views of an adult specimen. 

s »—• “* -rr- r ;r,. G ?■ 

V prior of tvoe* left interior. 28. L. subundata [USGS Ter 9]. Left valve showing dorsal sulcus. 29-33. Taraa spp. ».«<>• • 

accllnls |\ld G S. Mioc]. Exterior and interior of right valve (*1.5). 31. 32. T. hopklnsensls [Md G S. Eoc). Right valve (*2.5) and nng 
enlarged. 33. T. parllls [USGS. B 3981- Right valve. 
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shorter and usually obliquely truncate; somewhat 
gaping posteriorly; margins entire; surfaee smooth; 
one cardinal and one posterior lateral tooth in each 
valve; ligament external; pallial line simple. Trias.- 
CreL 

T. bulbosa Whitfield (168—21). Anterior portion 
marked with a broad, shallow depression. H. Jura. 
(Sundance): S. Dak., Wyo. 

T. americana Meek and Hayden (168—20). 

U. Cret. (Montanan): Sask. and Alta, to N. Mex. 

PARACYCLAS Hall 1S43 

(*P. clliptica). Suborbicular, thin-shelled, with 
small and low beaks and short hinge line; )>osterior 
portion near beaks more or less defined by an oblique 
furrow, sometimes with posterior hinge extremity 
almost winged;surface concentrically striated, striae 
often ridgelike; lunule absent; ligament set in deep 
groove; pallial line simple. Dev. 

P. (Ilionia) ohioensis (Meek) (168—13). Dev. 
(Onondaga-Hamilton): Ont.; N. Y., Ohio, Ind., Ky. 

*P. elliptica Hall (168—15). Dev. (Onondaga- 
Hamilton): Ont.; N. Y., Pa., Ohio., Mich., Wis.; 
Oriskany: Ala. (Jemison). 

P. lirata (Conrad) (168—14). Dev. (Onondaga- 
Portage): Ont.; N. Y. to Md. to la., Ala. 

LUCINA Bruguidre 1797 
(*Venus pensylvanica Chemnitz). Shell thin, 
rounded, convex or lenticular, slightly inequilateral, 
equivalve; shell substance porcelaneous or chalky; 
lunule deep and narrow; hinge usually with two 
cardinal teeth and one to two lateral teeth in each 
valve; anterior adductor scar elongated and placed 
mostly within pallial line; pallial line entire; sculp¬ 
ture usually concentric only. Trias.-Recent. 

L. subundata Hall and Meek (168—28). Small, 
rarely reaching 12 mm in height, and with fine and 
close concentric lines. U. Cret.: Coloradoan of Utah; 
Montanan of Great Plains and Rocky Mountain 
region. 

L. occidentalis Morton (168 —22, 23). U. Cret. 
(Montanan): Great Plains and Rocky Mountain 
region. 

L. smithi Meyer (= L. whitei Clark) (168—24). 
Eoc.: Md. to La. 

L. curta Conrad ( = L. ubleri Clark) (168—26, 
27). Like L. smithi in size and shape, but differs in 
having smooth margin and lacking posterior fold. 
Eoc., Olig. (Chickasaw-Vicksburg): Md. and Gulf 
Coastal Plain. 


I,. (Lucinoma) acutilinenta Conrad (~ PhncoidcH 
arutiUncatiis) (168 25). Olig.: Wash.; Mine.: 
Alaska to Cal.; Plioc. and Pleiat.: Cal.; Recent: 
Alaska to Mex. 

TARAS Risso IS26 
( = mri.oooNTA Broun 1831) 

(* Taras autiiptalns). Thin-shelled, orbicular, convex, 
concentrically striate or pustulose; cardinal teeth 
two in each valve, the left anterior and right poste¬ 
rior bifid, lateral obscure or lacking; adductor scars 
continuous peripherally with pallial line; in* pallial 
sinus. Tert.-Recent. 

T. hopkinsensis ((’lark) (168 -31, 32). Eoc. 
(Chickasaw): Atlantic and Gulf Coastal Plain. 

T. acclinis (Conrad) (168—29, 30). U. Olig.: Kin.; 
characteristic of Mioc. : N. J. to (la.; Plioc.: N. C., 
Fla. 

T. parilis (Conrad) (168—33). Mioc.: Wash, to 
Cal.; Plioc.: Cal. (Jacalitos, Ktchegoin). 

TICNEA Conrad 1870 

(*7\ parilis). Subcircular, thin-shelled, tumid; 
left valve with V-shaped cardinal tooth, the anterior 
lobe of which is continued along anterior margin of 
shell and separated from it by a deep groove; right 
valve with two cardinal teeth, the anterior falcate, 
the posterior curved backwards; laterals lacking; 
valve margins smooth; pallial line with narrow and 
deep sinus. Cret. 

*T. parilis Conrad (169—1). Shell very fragile. 
U. Cret. (Ezogyra ponderosa and E. costata zones): 
Atlantic and Gulf Coastal Plain. 

Superfamily CAItDIACEA 
CARDIUM Linnaeus 1758 
(*C. costatum). Shell convex, umbos prominent, in¬ 
curved, turned slightly forward; hinge line curved; 
surface radially ribbed or striated; valve margins 
crenulated; cardinal teeth one or two in each valve; 
lateral teeth short, distant from cardinals. Trias.- 
Recent. 

C. pauperculum Meek (169 —5). When plications 
are preserved, an angular appearance is given to 
the posterior umbonal slope by the greater elevation 
of three to four of the plications there. U. Cret. (Colo¬ 
radoan): Wyo., Colo., N. Mex., Utah. 

C. (Ethmocardium) whitei Dali (= C. speciosum 
Meek and Hayden) (169—6). On the inner surface 
of the shell are rows of small pits corresponding to 
the grooves between the ribs and which on the in- 


PL ATE 169 

[Figure® are xi unless otherwise indicated.] 

1 Tenea parilis [USGS. PP 137]. Left exterior (x2). 2-13. Cardlum spp. 2-4. C. tenulstrlatum [Pal N J 1]. Right valve, shell surface enlarged, 
and side view of a filling. 5. C. pauperculum (USGS. B 106). Right exterior (x2). 6 . C. whitei [USGS Ter 9]. Right valve of larger type 
specimen. 7. 8. C. dumosum (USGS, PP 137]. Right interior and exterior. 9, 10. C. eufaulenae [Md GS.U Cret]. Left interior and exterior. 
U. c. Bplllmanl [Pal N J 1]. Impression of right interior. 12. 13. C. cooaenae [USGS. PP 59). Right side and dorsal views of type. 
14-16. Protocardla spp. 14. 15. P. aubquadrmta [USGS Ter 9]. Right side and posterior views. 16. P. texana [USGS, B 205]. Right valve. 
17. Cardlum Itnteum [USGS, B 398]. Right exterior (x2). 18.19. Iaoeardla Interna [Md G S. Mioc]. Right exterior and left interior (x0.6). 
Zol-24. Cyprlmeria spp. 20. C. teian, {U Tex B 2838). Left valve (x0.5). 21. 22. C. depresaa [Md G S. U Cret). Dorsal and exterior views 
of left valve. 23, 24. C. aha [USGS, PP 137]. Left interior and exterior (x0.5). 
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tornal fillings form a scries of small tubercles. II. Cret. 
(Montanan): N. and S. l)ak., Mont., Colo., N. Mex. 

C. (Granocardium) teiiuistriutum (Whit Hold) 
(169—2-4). Uil>s wider than interspace; bear rows 
of narrowly compressed spines, each third row 
usually more conspicuous than the other two. 

U. Cret.: N. J. (Matawan). 

C. (Granocardium) dumosum Conrad (169—7, 
8). Differs from preceding in its broader radial 
interspaces (spaces and ribs of about same width), 
its lesser convexity, and its smaller size. U. Cret. 
(Exogyra potuierosa zone): N. .1., Md. (Matawan), 
N. C. (Snow Hill), Ga., Ala. (Blufftown), Miss. 
(Coffee). 

C. eufaulense Conrad (169—fl, 10). Higher than 
wide; hinge arcuate; shell narrower than preceding 
with stronger angular costae (35 to 40). U. Cret.: 
Ga., Ala. (Ripley and Providence), Miss. (Ripley 
and Owl Creek). 

C. spillmani Conrad (169—11). Radiating ribs on 
posterior portion only. U. Cret. (Exogyra costata 
zone): Atlantic and Gulf Coastal Plain to Miss. 

C. linteum (Conrad) (= C. cooperi Gabb) (169 
17). Eoc. (Martinez-Tcjon): Wash, to Cal. 

C. line (Conrad). Lacks concentric ridges of 
Protocardia Eoc.: Md. (Pamunkey), Va., Ala. 
(Wilcox). 

C. coosense Dali (169—12, 13). Mioc.: Wash., 
Ore., Cal.; Plioc.: Wash., Cal. (probably a variety of 
C. corbis (Martyn), Mioc.-Recent of Wash, to Cal.). 

PROTOCARDIA Beyrich 1845 
(*Cardium hillanum Sowerby). Similar to Cardium, 
but with radiating ribs only on posterior portion of 
shell, the remainder bearing concentric ridges; lunule 
and escutcheon lacking. Jura., Cret. 

P. texana Conrad (169 —16). L. Cret. (Washita): 
Colo., Tex. (Buda), N. Mex. (Purgatoire). 

P. subquadrata Evans and Shumard (169—14, 
15). Small; radial ribs of posterior portion somewhat 
obscure. U. Cret. (Montanan): Sask., Alta.; N. and 
S. Dak., Wyo. 

Superfamily ISOCARDIACEA 
ISOCARDIA Lamarck 1799 
(*/. cor). Inflated, smooth or concentrically striated; 
beaks distant, prominent and much produced and 
spirally enrolled toward front; each valve with two 


nearly parallel cardinal teeth and one posterior 
lateral. Jura.-Rccent. 

I. fraterna Say (169 18, 19). Mioc.: Md. to 

N. C. 

Superfamilv VKNKRACKA 
CYPRIMKR1A Conrad 1X64 

(*Cythcrca cxcavata Morton). Differs from I'm is 
in having the margins of valves smooth; the first 
anterior left cardinal and anterior two right car¬ 
dinals are entire, the rest grooved or bilid; pallial 
sinus very shallow. Cret. 

C. texana (Roemcr) (= Arcopagia texana) (169— 
20). Entire shell very thin, owing to slight convexity 
of valves; valves slightly unequal, with a somewhat 
twisted appearance. Common in L. Cret.: Fredericks¬ 
burg of Tex. 

C. crassa Meek. Differs from C. texana in being 
larger and thicker; 67 mm high, 78 mm long, 23 mm 
deep. L. Cret.: Fredericksburg-Eaglc Ford of Tex.; 
Fredericksburg and Washita of N. Mex. 

C. depressa Conrad (169—21, 22). U. Cret. 
(Exogyra ponderosa and E. costata zones): Atlantic 
and Gulf Coastal Plain. 

C. alta Conrad (169—23, 24). U. Cret. (upper part 
of Exogyra costata zone): Md. to Tex. 

CLEMENTIA Gray 1842 

(* Venus papyracea Gray). Inequilateral, thin- 
shelled, inflated; beaks prominent; valve margins 
entire; surface concentrically sculptured; anterior 
left and two posterior right hinge teeth bifid; lateral 
teeth lacking; pallial sinus long and angular, narrow 
and ascending. Eoc.-Recent. 

C. (*Egesta) inoceriformis (Wagner) [Type of 
subgenus EGESTA Conrad 1845], (170 1, 2). 

Mioc.: N. J. (Shiloh), Md. (Calvert-St. Marys). 

C. (Egesta) pertenuis (Gabb) (170 —3). Sculpture 
of coarse concentric waves and fine concentric 
threads. Mioc.,? L. Plioc.: Cal. 

VENUS Linnaeus 1758 

(*V r . verrucosa). Valves equal, inequilateral, of a 
rounded subtrigonal outline, thick, concentrically 
or faintly radially sculptured; margins crenulate; 
hinge plate broad, with three cardinal teeth in each 
valve (the middle left and posterior two right being 
bifid), and no lateral teeth; pallial sinus short, 


PLATE 170 


(Figures are xl unless otherwise indicated.) 

1-3 dementia spp. 1, 2. C. (Egesta) Inoceriformis (USGS, PP 147). Exterior and interior of left valve, the holotype (x0.5). The hinges 
glued on the interior are labeled -Shiloh. N. J ” 3. C. (Egesta) pertenuis (USGS. B 398). Right exterior (x0.5). 4-7. Trtgonocalllsta spp. 
[USGS Ter 9). 4* 5. T. nebrascensls. Left exterior; anterior profile of united valves. 6, 7. T. deweyi. Left side and dorsal views. 8-10. 
Venus spp. 8. 9. V. (Mercenaria) mercenaria (x0.5) |Md G S, Mioc). Right exterior and left interior. 10. V. (Chione) securis (San Diego 
Soc N H. Mem 1). Left exterior (xO.fi). 11, 12. Meretrix eufaulensis (USGS. PP 137). Right exterior and interior (x4). 13-16. Doslniopale 
spp. 13-15. D. lentlcularis (Md G S, Eoc). Right exterior and interior, and dorsal view. 16. D. stewartvillensis (U Cal Pub. Dp G 17). 
The type, a left valve. 17-19. Meretrix spp (USGS. PP 137). 17, 18. M. (Aphrodina) tlppana. Right interior and left exterior. 19. M. 
cretscea. Right exterior (x2). 20 . 21. Pltar spp. (Ac N Sc Phila.J 3). 20. P. (Macrocalllsta) horni. 21. P. uvasana. Right exterior 
22-27. Telllna spp. 22. T. equllateralis (USGS Ter 9). Left side of an imperfect specimen. 23. T. soledadeneis (xl.75) (GSA. SP 1 ). 
24, 25. T. william si (Md G S, Eoc). Left exterior and interior (x2). 26. T.? undullfera (U Cal Pub. Dp G 15). Left exterior. 27. T. decllvis 
[Md G S, Mioc). Left value (x2.5). 
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nugulnr; the two adductor scars marginal. Jura.- 
Recent. 

Among the subgtMiorn, MKIU'KNAUIA Si'lm- 
maeher 1S17 lias line growth lines hut no radial 
sculpture, although the margins are erenulated in¬ 
ternally and the radial sculpture appears with the 
slightest wear. ClllONK Muhlfeldt 1X11 is trigonal, 
has distant concentric lamellae appearing as erect 
frills, ami also fine radial plications. 

V. (*Mercenaria) mercenaria Linnaeus (170— X. 
9 - 173—10, 11). Mioc.-Recent: Atlantic Coastal 


line* ami have smooth laterals, the posterior cardinal 
tooth is narrower and the pallial sinus more as¬ 


cending. ('ret. 

T. deweyi (Meek 
U. Cret. (Montanan): 
Hanging upward into 


and Hayden) (170 0, 7). 
Sask. and Alta, to N. Mex. 
Lance in N. and S. I>uk., 


X. Mex. 

T. nebrascensis (Meek and Hayden) (170 
Lunulc and escutcheon prominent. U. (ret.: 
Hills of (Sreat Plains and Rocky Mountain re 
ranging up into Lance. Occurs rarely in Pierre. 


I. - r »). 

Fox 

giou, 


Plain. 

V. (Chione) securis Shuinard (170—10; 172 10). 

Mioc.: Wash., Ore., Cal.; Plioc.: Cal. 

V. (Chione) latilirata Conrad (173-7-0). Mioc.: 
Md. (Choptank, Calvert). 

MERETRIX Lamarck 1700 
(*Venus meretrix Linnaeus). Thick, trigonal, smooth, 
or concentrically striated; lunule well marked; mar¬ 
gin entire; ligament external; hinge thick, with three 
cardinal teeth in each valve, an anterior lateral m 
left valve and a corresponding socket bordered by 
laminae in right; no posterior lateral present; middle 
left and anterior two right cardinals are entire and 
smooth, the others grooved and bifid; differs from 
Venus in possessing lateral teeth and in lacking fine 
crenulations of valve margin. Jura.-Recent. 

M. eufaulensis (Conrad) (170—11, 12). U. Cret. 
(Ripley and equivalents): N. J., Tenn., Ala. 

M. CAphrodina) tippana Conrad (170—17, IX). 
Type of subgenus. U. Cret.: Md. (Monmouth), 
Tenn., Ga. to Miss. (Ripley), Tex. (Nacatoch). 

M. cretacea (Conrad) (170 —19). U. Cret.: N. J. 
and Del. (Matawan), Tenn. (Ripley). 

DOSINIOPSIS Conrad 1864 
(*D. meeki). Very similar to Meretrix, but pallial 
sinus is acutely angular and ascending; also, besides 
anterior lateral teeth there is a single distinct poste¬ 
rior lateral in the right valve with a corresponding 
socket in the left; posterior cardinal of right valve 
broad and deeply channeled above. Eoc. 

*D. lenticularis (Rogers) (= D. meeki Conrad) 
(170-13-15). Eoc.: Md. (Aquia). 

D. stewartvillensis Clark and Woodford (170— 

16). Eoc.: Cal. (Meganos). 

TRIGONOCALLISTA Rennie 1930 
("Meretrix umzambiensis Woods). The Cretaceous 
forms of Dosiniopsis ; they are more trigonal in out- 


P IT Alt Roomer 1K. P >7 

(* Venus lumens (ituclin). Differs from Meretrix 
mainly in its cardinal teeth; left valve lias a large 
posterior cardinal and a thinner cardinal in front; 
right valve has a strong posterior cardinal and two 
other cardinals close together, the anterior very 
thin; in both valves there is a long posterior ridge; 
pallial sinus pointed, reaching to the middle of the 
valve. Eoc.-Recent. 

P. uvasana (Conrad) (170 —21). Eoc. (Tejon): 
Wash, to Cal. 

P. (Macrocallista) horni (Gabb) (170 JO). Eoc. 
(Tejon): Wash, to Cal. 

DOSINIA Scopoli 1777 

(*Chama dosin Adanson = Dosinia africana Han¬ 
ley). Shell of circular outline and low convexity; 
surface with distant concentric grooves; lunule im¬ 
pressed, escutcheon linear or obsolete; hinge plate 
broad, with fiat platformlike area in each valve 
behind teeth; pallial sinus distinct, V-shaped, gener¬ 
ally strongly ascending; valve margins smooth. 
Eoc.-Recent (N. America); Mioc.-Recent (Europe); 
Cret.?, Eoc.-Recent (New Zealand). 

D. mathewsonii Gabb (173— 1 ). L. and M. Mioc.: 
Cal. (Vaqueros). 

Superfamily TELLINACEA 
TELLINA Linnaeus 1758 
(*T. radiata). Oval, transversely elongate, slightly 
inequivalve, compressed, rounded anteriorly, angu¬ 
lar and gaping posteriorly; surface marked by 
oblique fold extending from umbo to lower posterior 
border; beaks more or less twisted; valve margins 
smooth; two cardinal teeth present in each valve, 
and one anterior and one posterior lateral; laterals 
often indistinct in left valve; ligament external, 
prominent; pallial sinus wide and deep. Jura.- 
Recent (worldwide distribution). 
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[Figures are xl unless otherwise indicated.) 

1 2 Aenona eufaulenria (USGS. PP 137). Right valve (x2). 3-5. Llnearla spp. 3. 4. L. metastrUta (USGS. PP 137). Left valve (*4) 5. L 
’ ■ .... u.vo. Phila SP 3] Plaster "cast" of holotype. 6. 7. Telllnlmera eborea (Md G S, U Cret). Dorsal view and right exter or 

r 2 ) 8 9 ^me,‘e spp8S. rTbriplcU (USGS, B 398). Right valve. 9. S. aubovaU (Md G S. Mioc) Right exterior (x2). *0 .1. Lepto- 
Lien hinlleata IUSGS PP 137). Views of left valves. 12. Legumen elllptlcum (Ac N Sc Phila. J (2) 3). Right valve of type. 13. 14. Cum- 
C. media..: Md G S MU,!). Exterior and interior of left valves (*1.5). 15. Macoma na.ut. [USGS. B 398]UImperfect Ileft valve. 
lil8 Mtclra spp. 16. M. (Spiral*) *lbarla (USGS. PP 59). Right valve of large specimen. 17. 18. M. cl.throdon (Md G S Mioc). 
!r‘* n . . ,. ft JJjve. ;p_27. Cymbophora spp. 19. 20. C. alia (USGS Ter 9). Right exterior of type and hinge of right valve (x0.6) 
21 22 warrenana (USGS Ter 9). Left exterior and anterior views of type. 23. C. Ilntea [Pal N J 1). Left valve (*2 ) 24. 25. C. emmonal 
[USGS, B 106). Two views of left valve. 26. 27. C. aahburneri. Right valve [Ac N Sc Phila, SP 3); left hinge (xl.5) [JP llj. 
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T. equilateralis Meek and Hayden (170—22). 
Posterior end slightly truncate. U. Cret. (Mon¬ 
tanan); Sask. and Alta, to N. Mex. 

T. soledadensis Hanna (170—23). Eoc. : Ore. 

(U. Umpqua), Cal. 

T. williamsi Clark (170—24, 25). Lateral teeth 
strongly developed. Eoc. (Aquia, Nanjemoy): Md., 
Va. 

T. declivis Conrad (170—27). Mioc.: N. J. to 
Va.; Plioc. and Pleist.: Fla. 

T. undulifera Gabb (170—26). Paleoc. (Mar¬ 
tinez): Cal. 

LINEARIA Conrad 1860 

(*L. metastriata) . Differs from Tellina in lengthening 
of bifid cardinal teeth, rounding of shell posteriorly 
and anteriorly, and in having surface partly or 
wholly radially ribbed; umbonal ridge obsolete. 

U. Cret. 

*L. metastriata Conrad (171— 3, 4). U. Cret, 

(Exogyra ponderosa and E. costata zones): Atlantic 
and Gulf Costal Plain. 

L. multicostata (Gabb) (171 —5). U. Cret. (Chico): 
Ore. 

TELLINIMERA Conrad 1860 
(+T. eborea). In left valve, anterior cardinal tooth is 
V-shaped, nearly direct or slightly pointing an- 
teriorly; posterior cardinal bifid, oblique; cardinal 
plate channeled posteriorly and bearing anteriorly 

a small pit. Cret. „ „ 4 __ T 

*T. eborea Conrad (171—6, 7). U. Cret.: N. J. 
(Matawan), Md. (Monmouth), Gulf Coastal Plain 

(Ripley). 

AENONA Conrad 1870 

(* Tellina eufaulensis) . Subtriangular, inequilateral; 
beaks very small, pointed; lunule lanceolate, 
marked by a deeply impressed line; two small, 
widely divergent cardinal teeth in right valve, one 
bifid and one rudimentary one in left; dorsal margins 
beveled to function as laterals, but no true laterals 
developed. Cret. 

*A. eufaulensis Conrad (171—1, 2). Differs from 
Tellinimera eborea in its more nearly equilateral out¬ 
line and in lacking the sharp concentric stnations. 

XJ. Cret.: Matawan of N. J.; Monmouth of Md.; 
Ripley, Owl Creek, and Providence of Gulf Coastal 

Plain. 

MACOMA Leach 1819 

(*M. lenera). Shell smooth; less elongated than 
Tellina ; hinge without laterals. Mioc.-Recent. 


M. n&Huta (Conrad) (171 —15). Shell thin; within 
each valve, a rounded ridge descends from beaks 
toward lower posterior angle. Mioc.: Alaska to Cal.; 
Plioc.: Cal.; Pleist.: Cal.; Mex.; Recent: Alaska 
to Mex. 

SEMELE Schumacher 1817 
(*Tellina reticulata Spenglor). Large, rounded, thick; 
posterior side slightly folded; both cardinal and 
lateral teeth present; pallial sinus large and rounded; 
resilifer elongate; external ligament feeble. Eoc.- 
Recent. Today in tropical and warm temperate 

seas. 

S. subovata (Say) (171—9). Mioc.: Md., Va., 
Tex. 

S. rubropicta Dali (171 —8). Plioc.: Cal.; Pleist.: 
Cal. to Mex.; Recent: Alaska to Mex. 

CUMING IA Sowerby 1833 
(*C. lamellosa). Small, thin, oval, rounded an¬ 
teriorly, somewhat wedge-shaped posteriorly; one 
small cardinal tooth in each valve; right valve with 
two strong lateral teeth, left with extended dorsal 
margins to fit in channels above laterals of right 
valve; these dorsal extensions form a lunule and 
escutcheon which are thus confined in the left valve; 
surface radially striated; concentric lines fine or 
lamellose; resilifer spoon-shaped; pallial sinus deep 
and wide; habit nesting, i.e., though not excavating 
burrows they occupy those made by true borers. 
Eoc.-Recent. 

C. medialis Conrad (171 —13, 14). Mioc.: Md. 
(Choptank), Va., N. and S. C. 

Superfamily SOLENACEA 

LEPTOSOLEN Conrad 1865 
(*L. biplicata). Thin, beaks anterior; epidermis un¬ 
polished; a strong internal rib directed vertically 
extends from beak to basal margin; pallial sinus very 
shallow; hinge with a single cardinal tooth in each 
valve. Cret. 

*L. biplicata Conrad (171—10, 11). Anterior ex¬ 
tremity compressed, marked with two obscure plica¬ 
tions extending obliquely forward and downward 
from beak. U. Cret. ( Exogyra ponderosa and E. cos¬ 
tata zones): Atlantic and Gulf Coastal Plain to Tex. 

LEGUMEN Conrad 1858 

(*L. ellipticum). Equivalve, very inequilateral; 
hinge with two slender prominent teeth in right 
valve under beak, and one posterior, oblique, lamelli- 
form lateral tooth. Cret. 


PLATE 172 


(Figures are xl unless otherwise indicated.) 

1-14 Cortoula app. 1. 2. C. pyrlformU [USGS. B 12S). Right exterior and cardinal view.. 3-5. C. .ubtHgonaH. [U8GGS Ter 1878 ( H »yder01- 
_ ’ , _ . H . view 6 7 C craaafplieata (x5) (Md G S, U Cret). Double valves from left side, and right exterior. 8. 9. C. blaul- 

mcos t v..« C.ML- (Mil G S. eW C.Klio.1 vi.. .„d ri.ht ««ri„, W). .*■ C. - 

IB Am Pal 4] Left valve (x2.5). 13. 14. C. aldrlchl (Md G S. Eoc]. Left and right valvea (x4. *3). 15. 16. Saxfcava arctlca (x2) [Md G S. 
Mioc] Right exterior and left interior. 17. 18. Enai- endforml. [Md G S. Mioc], Interior of left valve; PMtanorr port,on of br ° ke "J“ lv * 
,• Venue (Chlone) aeeurla [USGS. B 3981- Left exterior. 20-22. Panope app. 20. P. (Panope) generoaa [San Diego Soc N H, Mem I]. 
Left valve (x0.7). 21. 22. P. deeiaa IU8GS. PP 137], Right aide and doraal viewa. 
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PANOPE 


*L. ellipticum Conrad (171—1*-2>. IL Cret. (Kxo- 
gura cost at a zone): Md. (Monmouth), Timn. (C'ooii 
Crock), On. and Ala. (Ripley), Mitw. (Ripley and Owl 
Creek), Tex. (Navarro). 


ENSIS Schumacher 1N17 q 

(*E. magnus). Scabbard-shaped, straight, with ter¬ 
minal beaks. Tert.-Recent. { 

E. directus (Conrad) (173 —2, 3). Mioc.: Md. 

(St. Marys). 4 W1 ... 

E. ensiformis Conrad (172 —17, 18). Mioc.: Md. i 

(St. Marys, Choptank, Calvert). 

Superfamily MACTRACKA 
MACTRA Linnaeus 1767 
(•Caniium stultorum). Nearly equilateral, rounded 
triangular; surface smooth or concentrically sculp¬ 
tured; margins smooth; valves equal; lateral teeth 
elongate; hinge plate well developed; resihfer sub- 
triangular, excavated out of hinge plate and sepa¬ 
rated from the scar of the external ligament by a thin 
raised plate, just posterior to beak at shell margin 
(in SPISULA Gray 1837 these are separated). 

U. Cret.-Recent. . 

M. clathrodon Lea (171—17, 18). Shell thin; 

lateral teeth crossed by equidistant, minute striae. 
Mioc.: Md. (St. Marys, Calvert) _ 

M. (Spisula) albaria Conrad ( 171 —lb). Olig.. 
Vancouver Island, B. C.; Wash Ore.; Mioc.: 
Alaska; Wash., Ore., Cal.; Plioc.: Cal. 

CYMBOPHORA C.abb 1868 
(= mactra in part of authors) 

(*Madra ashbumeri). Differs from Spisula in having 
margins of pit holding ligament and resilium ele¬ 
vated above hinge line. Cret. (distribution world- 

*c! ashburneri (Gabb) (171—26, 27). V. Cret. 
(Chico): Vancouver Island, B. C.; Wasm, Gal. 

C. altaMeek and Hayden ( 171 —19, 20) Lunule 
and escutcheon lance-oval. U. Cret. (Montanan). 

A1 C. Unlea (Conrad) (171-23). U. Cret. (Matawan- 
Monmouth and equivalents): Atlant.c and Gulf 

Coastal Plain. _ r . 

C. emmonsi (Meek) (171 —24, 2o). U. Cret (Col- 

oradoan): Kan., Colo Mont Utah. 

C. warrenana Meek and Hayden (171 ^ 21, 2Z). 
U. Cret. (Montanan): Sask. and Alta, to N. Mex. 

Superfamily MYACEA 
MYA Linnaeus 1758 

(*M truncata). Valves unequal, more or less elon¬ 
gate, rounded in front and gaping behind; smooth 
externally; adductor scars subequal; pallia! hne 


simmted; shell margins plain; area obsolete or lack¬ 
ing; ligament and resilium internal, opisthodetic, 
attached in left valve to a projecting chondropliore 
merging into dorsal margin behind, and in right valve 
to an inconspicuous chondropliore; hinge edentulous 
Tert.-Recent. 

M. producta Conrad (173—1 6). Mioc.: Md. 
(Choptank). 


CO RBI I LA Bruguiero 1797 

(*(\ nucleus Lamarck). Shell ovate, very inequi- 
valvo, close, rounded in front, contracted behind; 
umbos prominent; right valve convex, the larger, 
with a strong cardinal tooth in front of rcsilifer and 
with one posterior cardinal tooth; pallial lira? slightly 
sinuous posteriorly; marine to fresh-water. Trias.- 
Recent. 

C. pyriformis Meek (172—1, 2). In fresh and 
brackish waters. U. Cret. (Bear River): Wyo 
Idaho, Utah, and perhaps corresponding beds of 

Alta. 

C. subtrigonalis Meek and Hayden (172—3-o). 
In marine, estuarine, and fresh waters; several vari¬ 
eties have been named. U. Cret. (Coloradoan- 
Lance): Sask. and Alta, to Colo. 

C. bisulcata Conrad (172 —8, 9). U. Cret.: N. J. 
and Md. (Matawan), N. C. (Black Creek). 

C. crassiplicata Gabb (172—6, 7). U. Cret.. 
Euta\y-Ripley and equivalents of Atlantic and Gulf 

Coastal Plain to Tex. 

C. subcompressa Gabb (172— 12). Paleoc. (Mid¬ 
way): Tenn., Ala., Ark. 

C. aldrichi Meyer (172—13, 14). Paleoc., Eoc.: 
Md. (Nanjemoy, Aquia), Ala., Tex. (Midway). 

C. oniscus Conrad (172—10, 11). Eoc. : Md. (Nan¬ 
jemoy, Aquia), Va., Gulf Coastal Plain. 

SAXICAVA Fleuriau 1802 
(*Mytilus rugosus Linnaeus). Small, equivalve, ob¬ 
long, elongate, gaping and hence not fully covering 
animal; umbos anterior; ligament external; the 
young with a cardinal tooth, but adult with teeth 
obsolete; surface rugose; pallial line sinuate, discon¬ 
tinuous; bores into soft rock. Tert.-Recent. 

S. arctica (Linnaeus) (172—15, 16). Mioc.: N. J. 
to N. C.; Alaska; Plioc.: Fla.; Alaska; Pleist.: Out. 
to Mass., etc.] Alaska to Mex.; Recent: Greenland 
to the West Indies, Alaska to Panama. (S. rugosa 
(Linnaeus), Plioc.-Recent, is less quadrangular, 
more elongate, with umbos less anterior than S. arc¬ 
tica.) 

PANOPE Menard 1807 

(*/>. aldrovandi). Large, thick, equivalve, inequi- 
i lateral, oblong, gaping widely behind and slightly 
; in front, thus not fully covering soft parts of animal; 


PLATE 173 

(Figurea are xl and after Glenn (Md G S. Mioc] unlea* otherwiae indicated ] 
i mathewaonll [USGS. B 398]. Right valve. 2. 3. Enala dlrectua. Right exterior and left interior. 4-«. Mya producta. Left «t«rwr 

ISSXTi: Tol l o <hinge area if same valve. 7-U. Venue 9 pp. 7-9. V. (Chlone) laUHraU. H-ht ex = (xl.2) and -tenor (.1.6,. 
doraal view of a complete ehell (after Dali). 10. 11. V. (Mercenarla) mercenaria. Left interior and right exterior. 
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CLASS GASTROPODA 



shell concentrically striated; nmruins smooth; lina- 
mont external on a prominent ri«lne; an obscure ear- 
dinal tooth in each valve; pallial sinus very »leep; 
epidermis eonspieuous. Jura.-Recent. 

P. decisa Conrad (si) (172-21, 22). At times the 
concentric undulations become almost obsolete both 
anteriorly and posteriorly. U. Crct. (Kxttgyra /»»«- 
(Urosa and K. cosUiUi /.ones): Atlantic and Gulf 

Coastal Plain. 

P. (Panope) generosa Could (172—20). Ihnbo 
moderate to prominent. Mioc. : Wash, to Cal.; Plioc.: 
Ore. to L. Cal.; Japan; Pleish: Cal.; L. Cal.; Recent: 
Puget Sound to L. Cal.; Japan. 

CLASS GASTROPODA 1 

Gastropods or snails arc marine, fresh-water, or 
terrestrial mollusks with a well developed head that 


usually bears tentacles, eyes, and a mouth furnished 
with a filolike lingual ribbon or rtnluln. They differ 
from other mollusks in having undergone flexure of 
the visceral organs, as have some other classes, and 
also torsion of the visceral mass which, in all but the 
most primitive of them, has resulted in a decided 
asymmetry. These features appear in order in the 
life history of each individual and seemingly in the 
same order in the history of the class. N eutrally the 
animal is provided with a muscular “foot which is 
generally a broad expansion that may be variously 
modified. Typically the visceral organs are protected 
by an external calcareous shell (174—1) secreted by 
the mantle, but the shell may degenerate and become 
internal or fail to develop at all. The shell may be 
conical or saucer-shaped, but it is usually coiled into 
a spiral, either right-handed or left-handed (un- 


i In the following brief bibliography few references to 
Paleozoic gastropods arc included because of the comprehen¬ 
sive treatment by Knight in his Genotype monograph. 
There are also relatively few references to Cenozo.c genera 
since so many of these are still extant and commonly are 
considered in the literature dealing with modern shells a 
literature much too voluminous to list in the present «ork^ 
Following the references is a short list of Other ’ 
who have contributed to the knowledge of fossil gastropods 
It is believed that by using the references given here and 
by consulting the works of the authors in the •Ppej^edl hst 
the serious investigator can soon compile a bibliography 

suitable for his own specific needs. . 

Baker. F. C.. Lymnaeidae of North and middle America, 
recent and fossil: Chicago Ac Sc, S Pub.3.1 539, U. »•» • 
Pulmonate Molluaca peculiar to He.stocene^ period, 

particularly the loess deposits: JP 5.270 29-. • 

Bartsch, P. [Numerous papers on Tertiary mid Recen 

and Pliocene gastropods of Maryland: Md G S. Rl >3 ^00 
1906 Conrad. T. A. (Numerous papers on Tertiary gaatro- 
p 9 „d.'; Ife USGS. B 7461. Cooke.C. W..Or,^ . Tert..ry 
guide fossil: USGS. PP 129:23-37, il. 1921. Dali. W. H. 
Tertiary fauna of Florida: Wag Free I net Sc, Tr 3 (12). 
1—473, il, 1890, 1892 (Many later papers; see L SOS. 
B 746 823, etc.]. Diener. C., Glossophormtnadica .Foe ( at. 
pars 34: 1-244, 1926. Dietrich W O G.tropoda meso- 
zoica- Family Nerineidae: Idem 31 : 1-166 1925. Dur 

ham/j. W./Epitoniidae from Mesozoic and Ceno.o.c of 

west coast of North America: JP t , 11 - 4 J, 9 ® 12 * 
rnrHnpr J A. Molluscan fauna of Alum Bluff group of 

Florida: USOS, PP 142 : 251-435, pi 37-48. 1937 [Numerous 
other papers; see USGS, B 746. 823 etc.]. Grant, V. S., IV. 
^ r»le H R-. Pliocene and Pleistocene Molluscs of 
California: San Diego Soc N H. Ml: 1-1036. pi1-32. 1931. 
Harris G D., Turrid illustrations, mainly Claiborman. 

Americana 2 (7): 1-122. il. 1937 (Numerous other 
papers on Tertiary gastropods; see USGS, B 746, 823,.etc.]. 
Haber, G., Gastropoda. Amphineura et Scaphopoda juraa- 
"ca: Foe Cal, pars 53: 1-304. 1932; pars 65 (tn press). 
Henderson, J., Fossil non-marine Mollusca of North Amer¬ 


ica: GSA, SP 3: 1-313. 1935. Ingram. W. M., Type fossil 
Cypraeiduc of North America: B Am Pal '27 (104): 1-32, 
pi i- 4 , 1942. Knight, J. B., Paleozoic gastropod genotypes: 
GS A. SP 32: 1-510. pi 1-96. 1941 (This work contains a 
comprehensive bibliography essentially complete to time 
of publication); Four new genera of Paleozoic Gastropoda: 
jp 10:487—188. 1942. Mansfield, W. C., Miocene gastro¬ 
pods and senphopods from Trinidad. B. \V. I.: USX M, 
Pr 66: 1-65. il. 1925; Miocene gastropods and scaphopoda. 
of the Choctawhatchee of Florida: FUi (1 S, B 3: 1-142. il. 
1930 (Numerous other papers by same author; see USGS. 
B 746, 823. etc.]. Merriam. C. W.. Fossil turritellas from 
Pacific Coast region of North America: U Ctil Pub, Dp g s, 
B 26: 1-214. pi 1-41, 1941. Palmer, K. V. W., Claiborman 
Scaphopoda. Gastropoda, and dibranchiate Cephalopoda 
of the Southern States: B Am Pal 7 (32): 1-548, pi 1 90. 
1937. Ruth, J. W., The molluscan genus Siphonalia of the 
Pacific Coast Tertiary: U Cal Pub, Dp g s. B 26 (3): 287- 
306 il, 1942. Stewart, R. B., Gabb’a California fossil type 
gastropods: .4c X Sc Philn, Pr 78 : 287-447. il. 1927. Ul¬ 
rich, E.O., and Scofield, W. H., Lower Silurian (Ordovician) 
gastropoda of Minnesota: Minn G S 3 (2): 813-1081. 
ul 61-82. 1897. Wade. B., Fauna of the Ripley formation 
on Coon Creek, Tennessee: USGS, PP 137: 1-272. pi 1 72, 
1926. Wenz.W., Gastropoda extramarina ter tiana: bos (at, 

pars 17. 18. 20-23, 32. 38. 40. 43. and 46: 1-3387. 1923- 
1930; Gastropoda, in Schindewolf’s Handbuch der Palaeo- 
zoologie, 1938 (See review by J. B. Knight in JP 13: 230- 
232. 1939). Whitfield, R. P., Gastropoda and Cephalopoda 
of the Raritan clays and greensand marls of New Jersey: 
USGS, M 9: 1-402, il, 1892; X J G S. Pal X J 2: 1-402, il. 
1892. Woodring, W. P.. Miocene mollusks from Bowden. 
Jamaica, II. Gastropods, etc.: Carnegie Inst. Pub 385: 1- 
564. pi 1-40. 1928 (Numerous other papers; see USGS, 
B 746. 823. etc.]. 

In addition to the above references, numerous descrip¬ 
tions and illustrations of gastropods will be found among 
the writings of the following: Aldrich. T. H., Arnold, R., 
Beede. J. W., Billings. E.. Cossmann. M., Gabb, W. M., 
Girty. G. H.. Grabau. A. W., Gregorio. A. de. Hall, J., 
Heilprin, A., Holmes, F. S.. Johnson, C. W., Maury, C. J., 
Meek, B. F.. and Worthen, A. H., Raymond. P. E., 
Tuomey. M.. Whit eaves, J. F., and Whitfield, R. P. 


PLATE 174 

(Figure* are xl unless otherwise indicated; JBK — original print from J. B. Knight.J 
. A diagrammatic sketch showing numerous features of a gastropod shell (original: R. R. ShrockJ. The drawing is based on “ diagram 
prepar^by R B Stewart and modified in a few details by J. B. Knight. 2. 3. Trybl.dium spp. (JBK). 2. T. Left -deof 

holotvDe (x2) 3 T. atriatum. Dorsal view of a squeeze from the holotype (x2). 4-11. PropUna spp. 4-6. P. acute (Ai l , 1- 

riews o7a specimen.7.t P. ung-Korm,s (Minn G S 3 (2)). Dorsal and profile views. 9 10. P b.r.buenris (W.s G S 4). Dorsa. and side 
views of a large specimen. 11. P. cornuteformla [JBK]. Dorsal view, apex upward, of holotype (x4). 
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common). Fuiuliunontully the shell is a gradually I'la- i 
enlarging cono typically coiled around an imaginary may he 
axis. If the coils are not in contact along the axis, inner /»/ 
an opening called the umbilicus is formed. M'liis varies may he 
greatly in size and may he wholly or partly tilled hp, and 
with shell matter known as a callus formed hy a lip conn 

thickening on the inner lip (Natieidae). ‘ , ' ,,ms . ltl 

The gastropod shell begins as a minute esp-slmped 1 Ins la; 
protoconch which, through the more rapid addition or more 
of shell matter to the outer lip, coils to form the may b» 
embryonic shell or nucleus anil often lacks obvious inner li 
lines of growth. In many genera the nucleus is quite divided 
different from the rest of the shell. From the nucleus, siphon 
which is found at the apex of the spire, the whorls of througt 
the shell gradually increase in size. Normally they cavity 
are circular in section although the basic plan is siphons 
often modified. The spire may be high with a small to form 
angle between its sides or low with a large angle, m som< 
or the shell may be coiled approximately in a plane, sinus lr 
either laterally or dorsally, with no spire at all. In or evei 
the last case the nucleus is at the center of the coil. tidue. 
The whorls are commonly in contact with each sinus o 
other and the biter whorls may embrace the earlier, perhai 
even to the extent of completely covering them. In of the 
some cases the whorls arc free or out of contact The the hu 
line on the surface marking the outer edge of the slit or 
area of contact is the suture. If there is an angulation a mai 
in the profile of the whorl in its upper half the space sclemz 
between it and the suture constitutes the shoulder doned 
The shoulder angle may be simple or keeled, or or bj 

furnished with nodes or spines. 

The shell grows by accretions of shell matter se- turns 

creted by the mantle at the margins of the aperture, shell 
and the marks of the increments or growth lines are of the 

of great importance in determining the form of the Simile 

aperture in fossil shells. The ornamentation of the inner 
shell is also formed at the margin of the aperture. is pre 
This consists of revolving features such as ndges aod outer 
spirals, formed by continuous specialization of parte full 1 
of the mantle margin and of features transverse to The r 
the whorls such as folds, ribs, or varices formed by or so 
periodic specialization. The periodic features may she s 
be confined to a definite region of the shell such as shell 
the shoulder angle, where they may result in a 
revolving row or rows of nodes or spines, or they smoo 
may be g more evenly distributed with resulting bri ll, 
emphasis on transverse alignment. The spacing as th 
between the periodic transverse features usually The 
increases uniformly. Irregular spines may also arise the c 
on various parts of the shell surface {Platyceras). the i 
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Tin* npcrtural margin <>f tin* shell, or peristome, 
limy be simple or variously modified. An outer and 
inner li/> are generally recognized, ami the inner lip 
may be subdivided into a lower part, the eolumellar 
lift, ami an upper part, the parietal lip. I be parietal 
lip commonly is covered with a layer of shell matter 
deposited over the surface of the previous whorl. 
'Phis layer, which is sometimes called the induetura 
or more commonly when it is thick tlx 1 parietal rail us, 
may be thick, thin, or wanting. The outer and 
inner lips may be continuous with each other or 
divided by tin anterior notch for the protrusion of the 
siphon —u fold in the mantle of some gastropods 
through which clean water is drawn into the mantle 
cavity containing the gills. The maagins of the 
siphonal notch are in some genera (Fusus) built, out 
to form an anterior canal. A posterior notch is present, 
in some forms (Cypraea). Some groups have a deep 
sinus in the outer lip (Loxonema) and others a notch 
or even a deep slit (Pleurotomariidae, Relleroplum- 
tidae. Turridac, etc.) either as the culmination of the 
sinus or alone. The function of the notch or slit and 
perhaps of the sinus appears to lie for the extrusion 
of the anal tube or at least for the flushing out of 
the faeces. The progressive closing of the notch or 
slit or in some cases even of an angular sinus leaves 
a marked band of crescent-shaped lunulae, the 
sclenizone. Rarelv the formation of the slit is aban¬ 
doned and the slit is then left as a hole (Fissundea) 
or by periodic renewal as a succession of holes 
(Haliotis, Tremanotus). The successive cmargina- 
tions commonly are indicated on the sides of the 
shell by the course of the growth lines. On the inside 
of the outer lip various ridges or teeth may occur. 
Similar ridges or teeth more commonly occur on the 
inner lip particularly where a siphonal notch or canal 
is present. In some forms ( Nerinea ) the ridges on 
outer and inner lips combine to fill the whorl nearly 
full, leaving only a very- narrow tortuous opening. 
The ridges may be few or numerous, readily visible 
or so far within as to be invisible except in broken 
shells, or they may be resorbed deep within the 
shell. 

Most living shells are covered with a horny, 
smooth, or hairy periostracum which hides the often 
brilliant color markings. This periostracum, as well 
as the coloration, is rarely preserved on fossil shells. 
The shell proper is typically composed of two layers, 
the outer one usually prismatic and of calcite and 
the inner one lamellar, pearly, or porcelaneous and 


(Figures are xl and original by Knight unless otherwise indicated ] 

, , , o M . d lc Part of a specimen showing apex; top view. 3. S. reticulata. Oblique view of holotype with apex 

1 - 3 . Seenella ^ J. Obliqvie side view of squeeze from holotype (x2). 5-9. Heldonella aubrugosa [USGS. B 30at,dAn 

broken away. 4. mmatic vie ws side views of two coarsely annulated specimens. 10. Heldonella aubrugoaa. Oblique 

R P 10] Top view; side ^ n p quebeccnBl8 (x0 . 5) (CG S. Pal Foss 1], .2, 13. P. Irvlngl [Wie G S 4]. S.de and top 

view of holotype ( >• * , 5 H recurvafl [Wis G S 4]. Side and top viewe of a large specimen. 16. H. elongatus. Right side 

17-19 PeUgieil. spp. 17. 18. P. atl.nColdea (x6). Top view of specimen with apex broken - the hoJotype; 
v ew of a pa ype _ 1 [SMC 57]. Side view of type specimen (x6). 20. Matherella aaratogenala. Apertural view of holotype (x4 . 

^ew of a par^. hoyU (S.^IG ^ ^ ^ ^ &nd ^ yiew of ho , otype , howing shape of outer lip; top view of another spec- 

SSosTbS Print furnished by J. Bridge]. 24-27. Cyrtollte. spp. [Minn G S 3 (2)1 24. 25. C. orna.ua. Side view; portion of another 
specimen enlarged (xlO). 28. 27. C. retroraua. Side and apertural views of a large specimen. 
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usually of nragointo. In some s|HH*ios the entire shell 
may bo aragonitio. 

The shell of the gnstropod is carried with the spire 
backward and to the right with the aperture down. 
The outer lip (in dextral shells) is then on the right 
and right anterior aides of the animal and the columel- 
lar lip on the left but not visible. The siphonal notch 
or canal when present is directed to the front or a 
little to the left of the front. In figuring or describing 
shells most authors place the apex (posterior) up¬ 
ward and the aperture open to the observer, but 
many European paleontologists orient the shell with 
the apex down. 

The aperture is commonly closed by a horny oper¬ 
culum which in some forms has a calcareous deposit 
on its outer side. This calcareous deposit may be 
very thick in proportion to its horny base. The 
operculum varies greatly in form in different genera. 

It is attached to the upper posterior surface of the 
foot. Gastropod opercula with heavy calcareous 
deposits are not uncommon as fossils in the Paleo¬ 
zoic, and some ( Ccratopca) are useful as index fossils 
even if the shell to which they belong is unknown. 

Since the gastropod shell, in large part, is com¬ 
posed of relatively soluble aragonite, it is not so 
often well preserved as are the wholly calcitic shells 
of brachiopods. Particularly in the older rocks, many 
gastropod fossils are merely fillings of the shell in¬ 
terior. It is very important that the student does 
not mistake such fillings for replicas of the outer 
surface of the shell and that he exercise extreme 
caution in using them, for in many wholly unrelated 
gastropods of all ages internal fillings are indistin¬ 
guishable from one another. On the other hand, some 
fillings are sufficiently distinctive that the careful 
worker can distinguish them at least generic ally 
and use them profitably. 

PALEOZOIC GASTROPODA 

Revised by J. Brookes Knight, with the 
Collaboration of Josiah Bridge 
and the Authors 

Subclass Protogastropoda 
Order Cynostraca 
PROPLINA Kobayashi 1933 
(*Metoptoma cornulaforme Walcott). Patelliform or 
cap-shaped with apex generally rather high above 
anterior (?) end and overhanging it; aperture ovoid, 
anterior (?) end the narrower; muscle scars un¬ 


known, but probably discrete and paired; ornamen¬ 
tation, concentric lines of growth. Camb., Ord. 
(widely distributed). 

*1*. cormitaformis (Walcott) (174 II). Camb. 
(Franconia): Eastern U. S. A. 

P. barabuensis (Whitfield) (174 —9, 10). Camb. 
(Trempealeau): U. Mississippi Valley. 

P. acuta (Whitfield) (174 —10). Ord. (Cana¬ 
dian): Northeastern U. S. A. 

P. unguiformis (Ulrich and Scofield) (174 —7, H). 
Ord. (Mohawkian): Mississippi Valley. 

TRYBLIDIIJM Lindstroem 18X0 
(= iielcionocsis Ulrich and Scofield 1X97; 

V A LLATOT11 EC A FocrstC 1914; 1’ILINA 
Kokcn 1925) 

(T. rcticulatum). Patelliform shells with convex 
upper surface and apex close to and often over¬ 
hanging anterior end; aperture ovoid, anterior end 
the narrower; muscle scars discrete, in six pairs; 
ornamentation varied, the concentric being com¬ 
posed of growth lines, in some species strongly 
lamellar or of radiating lirae. Ord., Sil. (widely dis¬ 
tributed). 

T. manitoulini (Foerste) (174 —2). Ord. (Rich¬ 
mond): Eastern Canada. 

T. striatum (Ulrich and Scofield) (174—3). Ord. 
(Cincinnatian): Mississippi Valley. 

SCENELLA Billings 1872 
(= parmophorella Matthew 1886) 

(*,S. reticulata). Patelliform or cap-shaped with apex 
tilted toward one end (the anterior?); aperture sub¬ 
elliptical; muscle scars unknown; ornamentation 
wavy, concentric undulations and fine radial lirae. 
Camb. (widely distributed). 

*S. reticulata Billings (175—3). L. Camb.: North¬ 
eastern N. America. 

S. acadica (Dawson) (175 — 1, 2). L. Camb.: 
Eastern Canada. 

PALAEACMAEA Hall and Whitfield 1872 
(*p. typica). Patelliform shells with conical form 
and subcentral apex; aperture subcircular or faintly 
subelliptical; apex seemingly erect; muscle scars un¬ 
known; ornamentation, concentric undulations. 
Camb., Ord. (widely distributed). 

*P. typica H and W (175—4). U. Camb. (Pots¬ 
dam): Eastern N. America. 

P. irvingi Whitfield (175—12, 13). U. Camb.: 

U. Mississippi Valley. 


PLATE 176 


(Figures are xl and original by Knight unless otherwise indicated.] 

1 2 Cllalosplra curiosa. Side view of a paratype showing ornamentation (x4); oblique view of holotype showing basal frill (x2) 3-6. Cyr- 

3. 4: Back views showing ornamentation and prominent groove (*3. *4, [Pa. N Y 5 (2». 5. 6: Dorsal view-of hoiotype 
(x2) and side view of another specimen (x2) [GSA. SP 32]. 7. 8 Owene.la antlquatua. Anterior and obhqae v.ews of a hypo^ype fxiO . 
9_20 Bucanella spp. 9-14. B. eordlformia [JP 9). Side, apertural. and back views of holotype (x2, xl). 15, 16. B. trilobate [Pal N Y2\. 
Side and back views. 17. B. brevIllneaU [Pal N Y 5 (2)]. An imperfect specimen <x2>. 18-20. B. nans (x8>. Two views of holotype 
oblique side view of a paratype. 21-25. Slnultes spp. 21-23. S. rectangularls [Minn G S 3 (2)] Dorsal and side views of a ape-men. e>de 
view of a very large shell. 24. 25. S. cancellatna the type of Protowarthia. Side view of the crushed holotype (x4); dorsal view of a hypo ype 

(x2). 
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P. quebecensis (Hillings) (175 -11). Ord. (( him- 
dmn): Eastern Canada. 

HYPSKLOCONUS 1 turkey ISOS 

{*11. rccurvus elongation). Moderately to very high 
conical shells with pointed apex situated over nar¬ 
rower end of shell but recurved toward broader end; 
aperture suboval; muscle scars unknown; ornamen¬ 
tation, growth lines and faint radial striae. Camb. 

(N. America). . 

*H. elongatus Herkey (175—10). Camb. (Fran¬ 
conia): U. Mississippi Valley. 

H. recurvus Whitfield (175—14, 15). Camb. 
(Trempealeau): U. Mississippi \ alley. 

HELCIONELLA Grabau and Shinier 1909 
{*Metoptoma rugosum Hall). Patelliform shells often 
with a high, liberty-cap shape and with apex titled 
toward one end (the anterior?); aperture sub¬ 
elliptical; muscle scars unknown; ornamentation, 
strong rugose concentric undulations and finer 
growth lines, commonly obsolescent under curved 

apex. Camb. (widely distributed). 

*H. subrugosa (Orbigny) (= M. rugosum Hall) 
(175—5-10). L. Camb.: Eastern N. America. 

Order Cochliostraca 

PELAGIELLA Matthew 1895 
(= parapelagiella Kobayashi 1939; 
proeccyliopterus Kobayashi 1939) 
(*Cyrtolithes atlantouies). Very small shells with 
few whorls, not always in contact, a flattened upper 
surface and a convex lower surface; apertural mar¬ 
gin without sinus; ornamentation, growth lines, in 
some species supplemented with faint revolving 

lirae. Camb. (widely distributed). 

*P. atlantoides (Matthew) (175—17, 18). I*. 
Camb.: Northeastern N. America. 

P. hoyti (Walcott) (175—19). U. Camb.: Eastern 

U. S. A. 


SCAEVOGYRA Whitfield 1878 
(= versispira Perner 1903; 

KOBAYASHIELLA Endo 1937) 
f*S. swezeyi). Sinistral shells with whorls that are 
broadly rounded above and narrowly rounded 
below; outer lip oblique; base umbilicate; ornamen¬ 
tation, growth lines, and in some species rounded 
transverse costae. U. Camb., Ord. (widely distnb- 

Ute 4!* swezeyi Whitfield (175-21-23). Camb. 


(Trempealeau ami equivalents): Eastern and central 
U. S. A. (Ya. to Ala., Wis., Mo., Tex.). 

MATMKREIJ.A Walcott 1912 
(= hi 1.1,1 Nc ssi a Miller ISS9) 

(* Hill in (/sin so rat ageusia Miller). Troeliiforin, siuis- 
tral shells with moderately high spire and whorls 
that are flatly rounded on sides and narrowly 
rounded below; base with umbilicus (or pseudo- 
umbilicus?); outer lip oblique, without sinus; orna¬ 
mentation, growth lines. Camb. (N. America). 

*M. saratogensis (Miller) (175 20). U. Camb.: 
Eastern U. S. A. 

CLISIOSPIRA Hillings 1X65 
(= mimospira Koken 1925) 

(*C. curiosa). Conical, sinistral shells with a frill sur¬ 
rounding base which seemingly is concave and incom¬ 
plete at late stages; outer lip strongly oblique; orna¬ 
mentation, transverse growth lines or lirae, in some 
species revolving lirae as well. Ord. (widespread). 

*C. curiosa Hillings (176-1, 2). Canadian; 

Eastern Canada. 

Subclass Eugastropoda 
Superorder Prosobranchia 
Order Archaeogastropoda 

CYIITOLITES Conrad 1838 
(= microceras Hall 1845; 
discolites Emmons 1855) 

(*C. omatus). Bellerophontid shells with final whorls 
free or only slightly in contact; carinate dorsally and 
usually with angular sides and transverse plicae; 
aperture with very slight sinus or none at all; slit 
and selenizone absent; ornamentation, very fine 
revolving and transverse lirae forming a close net¬ 
work. Ord. (widely distributed). 

C. retrorsus Ulrich and Scofield (175 26, 27). 
Ord. (Trenton): Eastern and central U. S. A. 

*C. ornatus Conrad (175—24, 25). Ord. (Mays- 
ville-Richmond): Canada; eastern and central 
U.S. A. 


CYRTONELLA Hall 1879 

fCyrtolites? mUella). Bellerophontid shells with final 
whorl free or only slightly in contact; slightly 
carinate dorsally with rounded whorls; aperture 
without sinus, slit, or selenizone; ornamentation, 
moderately strong transverse growth lines with fine 
revolving lirae between; usually with an asym¬ 
metrical indentation in posterior part of final whorl; 


PLATE 177 

[Figures are xl and original by Knight unless otherwise indicated.) 

. Dorsal view of a rugose hypotype (x2); apertural view of a liypotype; view of pustuloee parietal inductura (x2); 

1-4. ptomaUs patulua. hvpotype 5-8. Bucanla eostalls [Minn G S 3 (2)]. Portion of broad dorsal band and right slope (x3). 

dorsal view of a rather smoo h top****• ^ ^ dorBa , vieW8 of type Tetranota sexc.rin.ta (Minn G S 3 ( 2 )]. Sect,on 

tr * n “ V 'u e “1oTan inteinal filling 12 . 13 . Bucanla au.caUna (x2>. Oblique dorsal view of a specimen; apertural view of the prob- 
°‘* U-Ts G S 3 (2,) 14 - 16 . S. buel.L Apertural. side, and dorsal view. .7 IS. S rlchn-ondenae. 

and do™a! views. 19. TetranoU bldorsata. Oblique apertural view of holotype (x4). 20. 21. Tetranota obsolete (Minn G S (3 2)). 
Two viewa of the auppoaed type. 











SAUMNGOSTOMA 
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two pairs of dorsal muscle scars. Sil., Dev. (N. Amer¬ 
ica; Europe). 

*C. mitella (Hall) (176—3-0). M. Dev.: Kustrrn 
and central 11. S. A. 

OWEN ELLA Ulrich and Scofield 181)7 

('* Bellerophon antupiotus Whitfield). Subglobosc 
bellerophontid shells with rounded outer surface and 
gradually enlarging, dorsoventrally compressed, 
closely coiled whorls; umbilici open; anterior lip with 
sharp but shallow rounded sinus; no slit or selcni- 
zone. U. Camb. (widespread in U. S. A.) 

•O. antiquatus (Whitfield) (176—7, 8). U. Camb. 
(Trempealeau and equivalents): U. Mississippi 
Valley, Tex., Nev. 

SINUITES Koken 1890 
(= protowarthia Ulrich and Scofield 1897) 

(*Bcllerophon bilobatus Sowerby). Bellerophontid 
shells with large but not expanding aperture and 
rather deeply embracing whorls; umbilici narrow or 
closed; a deep, rounded sinus in anterior lip but no 
slit or selenizone; ornamentation, fine lines of 
growth and in some species fine revolving lirae. 
Ord. (widespread). 

S. rectangularis (Ulrich and Scofield) (176 21— 
23). Ord. (Black River): U. Mississippi Valley. 

S. cancellatus (Hall) (176—24, 25). Ord. (Tren- 
ton-Richmond): Eastern Canada and U. S. A., 
chiefly in the Trenton. 

BUCANELLA Meek 1871 
(= plectonotus Clarke 1899) 

(*£. nana). Bellerophontid shells with more or less 
trilobed dorsum; umbilici open showing inner 
whorls, in some species very wide; apertural margins 
not flaring; a deep, narrow sinus in anterior lip but 
no slit or selenizone; ornamentation, transverse 
lirae or growth lines and in some species revolving 

lirae. Ord.-Penn. (widespread). 

*B. nana Meek (176—18-20). Small, deeply 

trilobed, without revolving lirae. Ord.: Colo. 

B. trilobata (Conrad) (176—15, 16). Small, with 
revolving lirae. Sil.: Eastern Canada and U. S. A. 

B. brevilineata (Conrad) (176-17). Larger lines 
of growth often indistinct. Dev. (Hamilton): N. Y. 

B. cordiformis (Newell) (176-9-14). Penn. 
(Lansing): Kan. 

PTOMATIS Clarke 1899 
(_* Bellerophon patulus Hall). Bellerophontid shells 
with widely explanate aperture and with a narrow, 


shallow sinus in anterior lip; no slit or srlmi/.one; 
umbilici plugged with callus; parietal induetura 
thickened and forming a bluntly rounded platform 
within aperture, thinner at other points. Dev. (N. 
and S. America). 

*P. patulus (Hall) (177—1 I). Dev. (Hamilton): 
Eastern and central U. S. A. 


BUCANIA Hall 1847 
(= kokknia Ulrich and Scofield 1897; 

kokknospika Basslcr 1915) 

(* Bcllerophon silica tin us Emmons). Shell bellero¬ 
phontid with wide umbilici; whorls depressed or 
broadly carinate; apertural margin not expanding 
rapidly, with broad sinus in anterior lip that cul¬ 
minates in a slit which generates a selenizone; orna¬ 
mentation, continuous revolving lirae and transverse 
growth lines. Ord., Sil. (widespread). 

*B. sulcatina (Emmons) (177—12, 13). Ord. 
(Chazyan): Eastern U. S. A. 

B. costalis Ulrich and Scofield (177—5-8). Ord. 
(Trenton): Minn. 

TETRANOTA Ulrich and Scofield 1897 
(*Bucania bidorsata Hall). Bellerophontid shells with 
dorsoventrally compressed whorls with one or more 
subangular revolving ridges on each side of seleni¬ 
zone; apertural margin not flaring, with a rather deep 
anterior sinus culminating in a short slit that 
generates the selenizone; umbilici moderately wide 
and deep; ornamentation, growth lines and fine 
revolving lirae. Ord. (widespread). 

*T. bidorsata (Hall) (177—19). Ord. (Stones 
River-Trenton): Eastern Canada; widespread in 
eastern and central U. S. A. 

T. sexcarinata Ulrich and Scofield (177—9-11). 
Six revolving ridges; lines of growth strong. Ord. 
(Stones River-Trenton): Mississippi Valley. 

T. obsoleta Ulrich and Scofield (177—20, 21). 
Revolving ridges weakly developed especially on 
last volution. Ord. (Black River-Trenton): Missis¬ 
sippi Valley. 

SALPINGOSTOMA Rocmer 1876 

(*Bellerophon megalostoma Eichwald). Bellerophon¬ 
tid shells with scarcely embracing whorls and wide, 
shallow umbilici; apertural margins flaring widely 
on all sides in mature shells with only a shallow 
sinus at anterior margin; at earlier stages a shallow 
sinus culminates in a deep slit that generates a 
selenizone on earlier whorls; at mature stages poste- 


PLATE 178 


[Figures are xl and original by Knight unless otherwise indicated.) 

i f Trrmtnolua alpheus. A partial external impression and a squeeze from a similar specimen. 3-7. Phragmolitcs spp. 3. 4. P. obliquus. 
Rids and anterodorsal views of the holotype of Conradella (x4). 5. P. compreesuB. Side view of a hypotype (x2). 6. 7. P. flmbrfatue [Minn 
P R 3 (211 Two views of a large specimen. 8-11. Tropldodiscus spp. 8. 9. T. subacutus [Minn G S 3 <2». Apertural and lateral views. 
10 11 T curvillneatus. Oblique apertural view and side view of holotype (x2). 12-22. Bellerophon spp. 12-14. B. troosti [Minn G S 3 
,,h Three views of a nearly entire specimen. 15-17. B. pelopa [Pal N V 5 (2)]. Apertural view of an incomplete specimen (x2); dorsal 
and side views of a specimen enlarged several time*. 18-20. B. eublaevls [Ind G S 11). Side, dorsal, and apertural views. 21. 22. B. craaaus 
[Ind G 8 13). Apertural and lateral views. 23. Bucanopsis leda (Pal N Y 5 (2>). Dorsal view (x2). 24. 25. Bucanopsis carlnlfera. Anterior 

views of two paratype* (x4). 
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nor portion of slit remains open 
its anterior end and does not reaeh 
of lip. Ord. (wiilesproad). 

S. buelli Whitfield (177-14 


but it is el used at 
or eross expansion 

It*). Ord. (Black 


River): U. Mississippi Valley. 

S. richmondense Ulrich and Scofield (177 — 17, 
IS). Ord. (Uiehinond): Mississippi Valley. 


TRKMANOTUS llall 1875 
(= QYUOTHKMA Limlstrotun 18N4) 

(*7\ alphcits). Bcllcrophontul shells with scarcely 
embracing whorls and wide shallow umbilici; apei- 
tural margin Haring widely; no sinus or slit in Haring 
margin but a row of holes (tremala) along dorsum 
replace slit; ornamentation, revolving ribs and 
periodic transverse growth lines. Sil., L. Dev. (wide¬ 
spread). 

*T. alpheus Hall (178—1, 2). Sil. (Nmgaran): 
Out.; N. Y., Mississippi Valley. 


PHRAGMOLITES Conrad 1S3S 

(= CONHADELLA Ulrich and Scofield 1807) 

( *p . compressus). Rellerophontid shells with wide 
umbilici and narrow, fluted, periodic expansions of 
lip; without sinus in lip but with deep slit which 
generates a sclenizone at crest of a revolving dorsal 

carina. Ord. (widespread). 

P. fimbriatus (Ulrich and Scofield) (178—6, /)• 
Ord. (Black River): Mississippi Valley. 

P. obliquus (Ulrich ami Scofield) (178—3, 4). 
Ord. (Black River): Northern Mississippi Valley. 

*P. compressus Conrad (178—5). Ord. (Tren¬ 
ton); Eastern Canada and U. S. A. 

TROP1DODISCUS Meek and Worthen I860 
( = tropi discus Meek 1866; tropidocyclus 
Koninck 1882; oxydiscus Koken 1880; cyrtodiscus 
Perncr 1003; zonidiscus Spitz 1907; joleaudella 

Patte 1029) 

(*Bellerophon curvilineatus Conrad). Laterally com¬ 
pressed, discoidal, bellerophontid shells with a sharp 
subangular dorsum and moderately wide umbilici; a 
deep angular sinus in anterior lip culminates in deep 
slit that generates narrow sclenizone at crest of 
dorsum; parietal inductura thin; ornamentation, 
fasciculated, sometimes lamellar and sometimes 
crinkled growth lines, rarely revolving brae. Ord.- 
Dev. (widespread). 


T. NiibncutiiH (Ulrich) (178 8, 9). Ord. (Tren¬ 
ton): Eastern U. S. A. and Mississippi \ alley. 

*T. ciirviliiicaiii.s (('onrad) (178 10, II). Dev. 

(Oriskany Onondaga): Easlern U. S. A. 


BELLEROPHON Montfort isos 
( — \vaaiskni a Koninck 1NN2; waagknei.la Koninck 
1SS3; prosoptyi'HUs Perncr 1903) 

(*/L rustililrs). Subglobular gastropods symmet¬ 
rically coiled in dorsoventral plane with whorls 
deeply involute; a broad sinus in anterior lip cul¬ 
minating in slit which generates a sclenizone; little 
or no Hare to lip anteriorly but generally some lateral 
flare; posterior lip forming an inductura covering 
previous whorl; inductura thickened to pad a short 
distance within aperture of mature individuals; 
umbilici narrow, in some species filled with callus; 
sclenizone with or without bordering lirae or it may 
occupy crest of a low keel; ornamentation, simple 
growth lines or transverse lirae. Ord.-Trias. (world¬ 
wide distribution). 

B. troosti Orbigny (178—12-14). Ord. (Trenton): 
Va., Ky., Tenn. 

B. pelops Hall (178-15-17). Dev. Schoharie and 
Onondaga of N. Y. and Ohio; Hamilton of Wis. 

B. sublaevis Hall (178—18-20). Miss. (St. Louis- 
Chcster): Mississippi Valley. 

B. crassus Meek and Worthen (178—21, 22). 
Penn.: Widespread in X. America. 


BUCANOPSIS Ulrich and Scofield 1897 
(= si’Haerocyclus Perncr 1903; 
tubogyra Perncr 1903) 

(*/L carinifera). Like Bellerophon in all respects ex¬ 
cept that ornamentation includes revolving lirae; if 
transverse growth lines are strong a beautiful can¬ 
cellated pattern is formed. Ord.-Trias. (worldwide 
distribution). 

*B. carinifera U and S (178—24, 25). Ord.: Ohio 
(Maysville), Ky. (Trenton). 

B. leda (Hall) (178—23). Dev. (Hamilton): Out.; 

X. Y., Md. 

B. textilis (Miller) (179—1, 2). Miss.: Ind. 
(Meramec), Ark. (Moorefield), New 

B. tenuilineata (Gurley) ( 179 —3-5). Penn.: Wide¬ 
spread in Mississippi Valley. 

B. modesta Girty (179-0-8). Perm.: X. Mex. 
(San Andreas). 


PLATE 179 


(Figures are xl unless otherwise indicated.) 

. , R tctiliB IJnd G S 30). Dorsal and side views (*2). 3-5. B. tenuilineata [USGS. » 344], Three views of a sped. 

,_8 - f 'Z'Zl B* miS. (USGS B 389). Three views of a specimen (*2>. 9-15. Loxobucania spp. (Minn G S 3 (2)]. 9. 10. L. Undsleyl. 
men <x2>. 6-8. B. modesta . Two B ections of whorls; dorsal an.l side views of a spec.men retaining surface markings 

Dorsal and side v,ew “°‘** P \ Aglaoglypla 8PP . 16-18. A. maera (Pal N Y S (21). Dorsal and side views of a specimen; dorsal view 

15. L. punetlfron^ Side vue ^16- ornament ation. 19. 20. A. koenenl [N Y St Mus. M 0). Dorsal and side views of an incomplete 

of another sheUwRhsomewhaono^ Bpp 2I _ M p trlcarinatU8 (Ind G S 13). Three views of a specimen 24-26. P. pcrcartnatus (x2) 
specimen >• :P “ w J jural views and a dorsal view. 27-33. Euphemlles spp. 27. 28. E. lentiformis (Walker Mus (Chicago). 

C B .‘ W O, 2^31 E vlttatus (JP 14). Side, apertural. and dorsal views. 32. 33. E. nodocarinatus [Ind G S 13). Apertural and dorsal 
Contr 1Id )]• ' . mon ,f or tlanus [USGS. B 544). 34. .35: Apertural and dorsal views of a broken specimen with good sculpture, 

3(F38- Dorsal apertural. and side views <x2) of a specimen showing the greatly developed callosity; 39: Same as 37 (x3); 40. 41: I wo 
views of an imperfect specimen with flaring aperture restored. 
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L0X0UUCAN1A Knight 1942 

(*Bellerophon litulsleyi SatTord). Shell hellerophontid 
with modorately wiilo umbilici; whorls rounded or 
depressed; nperturnl margin not expanding rapidly; 
ft broiul sinus in anterior lip tlmt. culminates in slit 
which generates selenizone; ornamentation. dis¬ 
continuous revolving lirae which arise in umbilical 
region and pass forward and obliquely upward; 
revolving lirao interrupted by lines or lamellae ot 
growth. Ord. (widespread). 

*L. lindsleyi (Snffonl) (179-9. 10). Ord. (Iron- 

ton) :Tenn. 

L. Haiti Ulrich ami Scofield (179—11-1-4). Ord. 
(Black ltiver); Mississippi Valley. 

L. punctifrons (Emmons) (179—15). Oblique net¬ 
work of transverse and revolving elements of orna¬ 
mentation form quincuncially arranged pits. Ord. 
(Trenton): Eastern Canada and U. S. A. 

AGLAOGLYPTA Knight 1942 
(* Bellerophon koeneni Clarke). Lik c Bellerophon in 
all respects except that ornamentation consists of 
quincuncially arranged pustules. M. and U. Dev. 
(Canada; U. S. A.; Europe). 

*A. koeneni (Clarke) (179-19, 20). Dev. 

(Naples): N. Y. 

A. maera (Hall) (179-16-18). Dev. (Chemung): 
N. Y., Pa. 

PHARK1DONOTUS Girty 1912 
(^Bellerophon percarinatus Conrad). Like Bellerophon 
in all respects except that ornamentation consists of 
transverse plicae formed by fasciculation of K^onv i 
lines; there is also a tendency toward a shouldering 
of lateral slopes; selenizone present but faint. 
Penn., Perm, (widespread in N. America;* Europe). 
*P. percarinatus (Conrad) (179—24-26). Penn.: 

Widespread in N. America. _ 

P. tricarinatus (Shumard) (179—21-23). Penn.. 

Widespread in N. America. 


EUPHEMITES Warthin 1930 
(= euphemus McCoy 1844) 

(*Bellerophon tirei Fleming). Like Bellerophon in all 
respects except that parietal inductura bears strong 
revolving ribs and extends far over posterior part ot 
shell. Miss-Perm, (worldwide distribution). 

E. lentiformis (Weller) (179—27, 28). Miss. (Ste. 

r(Ha.0 U79-32, 33). Penn, 
Widespread in central U. S. A. 


CYMATOSIMKA Knight 1912 

(* Bellerophon nionlfortlon ns Norwood and I'ratten), 
shape as in Bellerophon except that aperture Hares 
periodically, leaving transverse wavelike plicae in 
shell whore each expansion of aperture was partly 
resorbed and growth resumed; selenizone narrow, 
oeeupying middle of dorsal depression; umbiliei 
narrow; parietal indurtura tliiekened and built up 
to a strongly projecting pin! within aperture; orna¬ 
mentation, revolving lirae wliieh pass unbroken 
across transverse plicae. Penn., Perm. (N. America). 

♦(’. montfortianus N and I’ (179—34 tl). Penn.: 
Mississippi Valley and Kooky Mountain region. 

CARINAROI’SIS Hall 1847 

(= 1 * H It A (5 M OSTO M A Hull 1861) 

(*('. cariiuitu). Hellerophont.it 1 shells with a large, 
rapidly expanding body whorl and a small involute 
coil overhanging posterior margin; inner lip reflected 
back on spire and extended forward partly across 
aperture; sinus in anterior lip culminating in a short 
slit that generates a selenizone; ornamentation, 
growth lines alone. Ord. (widespread). 

*C. carinata Hall (180-1. 2). Selenizone narrow, 

keeled. Ord. (Trenton): N. Y. 

C. cymbula Hall (180-3-5). Selenizone broad, 

flat. Ord. (Trenton): Ky., Tenn. 

PTEROTHECA Salter 1853 
(= clioderma Hall 1861; 

CYCLOTHECA Teichert 1935) 

(* 4 trypa transversa Portlock). Flat, cxplanate bel- 
lerophontid shells with a vestigial spire forming 
merely a small pointed, hooklike projection at poste¬ 
rior margin; a flat, triangular platform within aper¬ 
ture formed by inner lip covers visceral chamber and 
reminds strongly of the analogous structure in 
Crepidula ; the platform supported at its apical end 
by pair of short lamellae; a narrow sinus in anterior 
lip culminates at a median dorsal crest in a short 
narrow slit that generates an obscure selenizone. 

Ord., Sil. (widespread). , t 

P. saffordi (Hall) (180-17, 18). Ord. (Lebanon): 

P. expansa (Emmons) (180—15, 16). Ord. 

(Black River): N. Y., Mississippi Valley. 


SCHIZOPEA Butts 1926 
(= rhachopea Ulrich and Bridge 1931) 

(*.S. washbumei). Low-spired shells with rounded 
whorls, wide umbilicus, and with a narrow, deep, 
V-shaped sinus in outer lip that culminates at 


PLATE 180 

[Figures are xl and original by Knight unless otherwise indicated.) 

, , . , r carinata (x2) Side view of a crushed specimen; dorsal view of holotype. 3-5. C. cymbula. Dorsal view of 

1-5. Carlnaropela spp. I. 2 . C. carinata ( , view of inn er lip <x4). 6. Roubldouxla umbillcaU [GSA. B 43; print furnished 

holotype (*>; view inside ^en .pecm.en LpreL. Ob.ir.ue view, 8-10. S.nuopea spp. [8. 9: Mo G S B 24; 

by J. Bridge). Side v,e " P * r ^ g ver ^ 9 . S . regalia. 10. S. aweetl (x2). II. Schiropea waahburnel. Oblique view of holotype. 12-14. 
prints furmehedbyJBr.dgeh • — ze from a paratype; 9 queere from another paratype; side view of holotype showing sinus in 

?p ^. Werot^ ^^ [An, Mid Nat 18). Specimen, showing two modes of preservation. 17. .8- Piero, hec. .afTordi. Dorsal and 
ventral views (x2) of holotype of Clioderma. 
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bluntly angular periphery; ornamentation, growth 

lines alone. L. Ord. (V. A.). , M . 

*S. washburnei Butts (180—11). L. Ord. (( lu pu 

tepee): Eastern IT. S. A. , , n 

S. typiea (Ulrich ami Bridge) (180 U in. 

L. Ord.: Widespread in eastern, central, and south¬ 
western U. A. 

SINUOPEA Ulrich Bill 

(*Holopea sweeti Whitfield). Turbinate shells with 
round whorls, deep sutures, and a deep sums in outer 
Up; without notch, slit, or selenizdne; base rounded 
with a small umbilicus or none; ormunentat.on, 
growth lines alone. U. Camb., L. Ord. (. . ‘ imr 

1CR 4 sweeti (Whitfield) (180-10). U. Camb. 

(Norwalk): U. Mississippi Valley. 

S. vera Ulrich and Bridge ( 180 — 8 ). U. Camb. 
(Eminence): Central and southwestern U. S. A. 

S. regalis Butts (180-9). L. Ord.: Widespread in 

U. S. A. 

ROUBIDOUXIA Butts 1926 

(*ft. depressa). Ix>\v-spired, conical shells with pe¬ 
ripheral carina, wide umbilicus, and deep V-shaped 
sinus in outer lip that culminates at P<* i pheral 
carina; a shallow groove just above carina in other¬ 
wise gently arched upper surface of whorls; orna¬ 
mentation, growth lines alone. L. Ord. (N. America); 
*R. depressa Butts (180— 7). L. Ord. (U. Knox). 

Southeastern U. S. A. , . 

R. umbilicata Dake and Bridge (180— b). L. Ord.. 
Canada; eastern, central, and southwestern U. b. A. 


RAPHISTOMINA Ulrich and Scofield 189/ 

( = rotellomphalus Perner 1903) 
(*Raphistoma lapwida Salter). Lenticular shells with¬ 
out sinus, slit, or selenizone; periphery acu * e ^ 
angular, often with a flattened or concave band ust 
above it; base rounded, umbilicate; ornamentation, 

Mississiopi Valley. 

CERATOPEA Ulrich 1911 
(*C keilhi). Shell entirely unknown; genus based 
on opereula, which are horn-shaped with depression 
in bILe for muscle attachment; surface bearing con- 


centric growth lines; originally thought l<> be an 
operculum of a maehirid shell but now known to 
belong to another group. Ord. (upper part of 
Canadian). 

The genus is restricted to the upper hall of the 
hods commonly classed as Beckmaiitown, or upper 
half of L. Ord. below the Cha/.v. Then- are at least 
six distinct horizons of Ceratopcas above the I.era ti¬ 
ns pirn zone and below the ('hazy. Species are 
known from Newf. to VV. Tex., but are unknown 
in the Rocky Mountain region. Representatives of 
the genus are also known from the Northwest 
Highlands of Scotland (U. Durness). 1 

*C. keithi Ulrich (181—5-10). Ord. (U. Cana¬ 
dian): Tenn., Ark., Mo., Arbuckle and Wichita 

Mountains; W. Tex. ... 

C. tennesseensis Oder (181 —14-10). Ord. (I . 
Canadian): S. Appalachians (U. Knox), Mo. and 
Ark. (Cotter), ?Wis. (Shakopee), ?W. Tex. (LI 

pj^o) # 

C.capuliformis Oder (181—11-18). Ord. (U. Cana¬ 
dian): S. Appalachians (U. Knox) Mo. and ^ rk ‘ 
(Jefferson City), Okla. (Arbuckle and Wichita 
Mountains), Tex. (U. Ellenberger). 

GASTROPOD OPERCULA 
Fossil gastropod opercula have been reported by 
numerous investigators: Sa 1 ter (1859, 8 ), Bdhngs 
(1861 243), Whiteaves (1891, 404-407), Kindle and 

Breger (1904), Bassler (1909) f* ’ 

Woodring (1926, 109-111; 1926a, 12-14; 1936, 413), 
Oder (1932, 133-152), and Knight (1933, 06 ; 1941). 
In the foregoing discussion reference was made to an 
unpublished monograph on one common and valu¬ 
able fossil operculum — Ceratopea. Other'fossil oper- 
eula may well become important index fossils, once 
they are described and illustrated. 


OPHILETA Vanuxem 1842 
( = polygyrata Weller 1906; 
ozarkispira Walcott 1934) 

(*0 complanata). Conical to low-conical shells with 
many narrow and deep whorls which are flattened 
above the acutely subangular periphery; a narrow, 
V-shaped sinus in the outer lip culminates just above 

i Grateful acknowledgments are hereby made to 
Drs E O. Ulrich and J. Bridge, who allowed the authors 
to use their manuscript of an uncompleted monograph on 
Ceratopea, and who also furnished additional range and 

distribution data. 


PLATE 181 

[Fiaures are xl and original by Knight unless otherwise indicated ] 

, k. ........ om*. -- - 

and dorsal views of a well preserved hyp ^P • . j ve „ tra | and dorsal views. 17-20. Raphistoma peracutum l Minn G S 3 (2)]. 

ventral, and dorsal views. 14-16. C. r !^ v ; ’ f a .pecimen (x2); apertural view of preceding (x2); outline of a spec.men 

Small portion of outer whorl enlarged <*>);(x2) Apical, apertural. and apical views. 24. Euconl. etna[^ 1F > 2 ^ 4 | 

SKitsr: ^ G .. camb - 

Side and apical views of type. 
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periphery in ft short, notcliliko slit Unit Rimenitw. nn 
obscure, narrow solonizono; base with with* «-»n.c,d 
umbilicus; ornamentation, growth lines ami some¬ 
times revolving lime. L. Ord. (widespread m 

N * 0 . complanata Vanuxem (181— SO 32). L. Ord. 
(Canadian): Widespread throughout 11 . S. A. 

O. hunterensis (Cleland) (181 —33, .14). L. Ord. 

(Tribes Hill) : Eastern U. S. A. 

O. levata (Vanuxem) (181— 2b, -7). L. Ord. 
(Tribes Hill and equivalents): Widespread through¬ 
out U. S. A. _ _ . 

O.rotuliformis (Meek) (181-25). L.Ord. :\Vcstern 

N 'a? le grandis (Butts) (181—28, 29). L. Ord. 
(Chepultepec, Gasconade): Eastern, central, and 
southwestern U. S. A. 

R A PH I STOMA Hall 1847 
(* Maclurea striatus Emmons). Lenticular shells with 
a deep V-shaped sinus in outer lip culminating just 
above acutely subangular periphery in short notch- 
like slit that generates selenizone; upper surface ot 
shell rather flat, base rounded and umbiheate; col- 
umellar lip thickened, reflexed; ornamentation, 
transverse growth lines or lirae which on upper 
surface curve strongly backward from upper suture 
to a line where they abruptly change direction. Ora. 

(widespread)^ (Emmons) ( _ R . sUmineum Hall) 
(181—21-23). Ord. (Chazyan): Eastern and central 

R. peracutum Ulrich and Scofield (18 
M. Ord.: Widespread in eastern and central U. o. A. 

EUCONIA Ulrich and Scofield 1897 

(* Pleurotomaria etna Billings). Conical shells with a 
deep sinus in outer lip culminating just above 
periphery in a short slit that generates selenizone, 
baseflat, with a rather wide umbilicus; sutures linear. 

L. Ord. (Canadian) (N. America) 

*E. etna (Billings) (181—24). L. Ord.. ISewf. 

LOXOPLOCUS Fischer 1885 

(*Murchiscmul tropulophora Whiteayes 
Whiteaves). Turbinate to high spired shells with 
sinus in outer lip that culminates at an angular 
periphery in a short, notchlike slit that generates a 
more or less obscure, convex selenizone; whorls 


always more or less sharply carinate with selenizone 
at crest of peripheral carina, in many species with 
one or more revolving angulations above and below 
peripheral carina; the later whorls may be out of 
contact and in some species all of them are; base 
with or without a small umbilicus; columollar lip 
thickened and Haring; ornamentation, chiefly growth 
lines but some species have faint revolving lirae. 

Ord., Sil. (widespread). . 

This genus contains many species, especially m 
the Ord., and it seems convenient to arrange them 
in the following artificial and intergrading groups, 

which are treated as subgenera. 

LOBIIOSBIRA Whitfield 188(1 [= ctychonkma 

Berner 1903; coronii.ua Berner 1907; hukpkmannia 
F oerste 19141. (*Murchisonia biemetn Hall, not 

McCoy = M- milleri Miller). Relatively low 
spired, turbinate forms, the last whorl sometimes 
out of contact. 

DONALDIELLA Cossmann 1903 (= goniosciiia 
D onald 1902; paoodispira Grabau 1914). (*Oomo- 
spira fdosa Donald). Relatively high spired forms 
with the whorls for the most part in contact. 

LOXOBLOCUS ss. Relatively high spired, cork¬ 
screwlike forms with all or most of the whorls out 

L. (Lophospira) rectistnatus (Raymond) (182 b, 
7). Ord. (Chazy).: Eastern N. America. 

L. (Lophospira) perangulatus (Hall) (182 6 o). 

Ord. (Chazy, Black River): Eastern and central 

N. America. _. n , 

L. (* Lophospira) milleri (Xliller) (182—1, 2). Ord. 

(Trenton): Eastern N. America. 

L. (Loxoplocus) wisconsinensis (Ulrich and Sco¬ 
field) (182—8, 9). Ord. (Black River): Mississippi 

L. (Lophospira) oweni (Ulrich and Scofield) 
(182—10, 11). Ord. (Black River): Eastern and 

CG L^^Lophospira) serrulatus (Salter) (182—12, 13). 
Ord. (Black River, Trenton): Eastern and central 

^ L. (Lophospira) sumnerensis (Safford) (182—14, 
15). Ord. (Trenton): Mississippi Valley. 

L. (Lophospira) liratus (Ulrich and Scofield) 
G 82 — 24). Ord.: U. Mississippi Valley. _ 

L. (Donaldiella) bowdeni (Safford) (182—-0-2_). 

M. and U. Ord.: Mississippi Valley. 


PLATE 182 

, r S 1 (2) and photographs original by Knight unless otherwise indicated.] 

[Figure* are »1 unle« otherwise ind.c.ted; drawings ro . • of ho , otype (x2 ). 3-5. L. (lophospira, perangulatus Basal 

1-27. loxoplocus spp- 1. 2. L. (lophospira, ^‘ ‘ 8he „ with la8t wh orl free 6. 7. L. (lophospira, rectlstHatus x2> [Carne- 

view of a small shell; apertural view; dorsal view of a %ery la g (Loxoplocus, wisconsinensis. Two views of an internal 

gie Mu., An 4|. Portion of last whorl ehowing surface mark.ng-. • ^ ( ^ phoBplr ., serrulatus. A typical internal filling, side view of 

filling. 10. 11. 1*. (Lophospira, oweni. bide and apert 1 BU mnerensls. Views of type. 16-19. L. (lophospira, media Is. Side view 

a squeeze from an external impression. 14. 15. .h. ^ eho wing surface markings <x2>. 20-22. L. Donaldiella) 

of a large specimen; apertural view. of * WO '1 portionand side view of another shell. 23. L. (lophospira, acumlnatus. 24 L. 
bowdeni. Apertural view of a high spired shell, apertural portica . the ho | otype . final whorl showing aperture; portion 

(Lophospira) llralua. Side view (x4). 2&~27.L. °* U , 2) 2 9-38 Trochonema upp. 29, 30. T. (Gyronema) hlutorlcum (C arnegie 

S7.pl". Z7„, ZotyU »2>. ,2. T. rr,o,ho„,n,op.l„i 

Mu. An 41. Vi... oi t-o 4 T <«(“TbllkSL-. Ap.rinr.1 vi.. o, . hypntyp. (.21-44. T. (Gyrnn.n,.) pni- 

- - <—■» '» v ■* ,,p 2o ’' 3s - 351 

(Trochonema) beloitense. Two views of a large specimen. 
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L (Lophospira) medlalln (Ulrioh n.nl SmlirM) 
(182-16-19)-M. ami V. Ord. : Knstovn, ramlrnt . and 

- <y i**. «“• > 

(182—23). Ord. (Richmond): Mississippi \ nll< >• 

' L. (*Loxoplocus) solutus (Whitcnves) (182 -> 

27). Sil. (Niagaran): Canada. 

ULRICHOSPIRA Donald 1005 

(= TUOCHONEMELLA Okulill'll 103f>) 

'*U similis). Turbinate shells with a narrow, shal¬ 
low sinus in outer lip that culminates at periphery 
in a short, notchlike slit which generates a well 

marked selenizone; whorls with well 
tioris above and below selenizone and a sbght einar 
gination at each angulation; base with o ^wiUwut 
a small umbilicus; ornamentation rather stro g 
and foliaceous or varixlike growth lamellae, t 
particularly conspicuous where they form lunuh 
of selenizone. Ord., Sil. (widespread). 28 

U. notabilis (Ulrich and Scofield) (182 28;. 

M. Ord.: Tenn. 


TROCHONEMA Salter 1859 
(*Pleuroiomaria umbilicala Hall). High to low spired 
turbinate shells with at least two car.na.te revolving 
angulations about the whorls; commonly two add. 
tional carinae. one near upper suture and another 
around umbilicus; in some spcc.es “ e “‘V 

tional intercalated carinae or costae; final whorl m 
old shells often out of contact; outer lip more o 
oblique, often with a broad and shallow sums cul¬ 
minating at upper of the two 

upper carina commonly channeled wthm at aper 
tire; columellar lip thin, not excavated, umbil.c^ 

fairly wide to minute; except where intercalated, 

volving costae are developed; ornamentation con 

sists of growth lines alone which in some species are 
fasciculate or lamellose. Ord.-Dev. .('vKlcspread). 
This genus contains many species, especially 

the Ord., and it seems convenient to a ’i ra " g 
in the following artificial and intergrading groups, 

which are treated as subgenera. onmila- 

TROCHONEMA The two pnncipaangma 
tions well developed; spire low; umbilicus rather 

W EUNEMA Salter 1859 (*£. s, ’7‘ ,ta ' um) ni ^ he h) t '™ 
principal angulations well developed; spire hig , 

umbilicus minute. Ord., Sil. _ ,+q 

GYRONEMA Ulrich and Scofield 18J ( 


/uilchrlhim). Hather miiiiettjiiH rostm* intercalated 
between principal ours; umbilicus narrow. Ord., Sil. 

TROCIIONKMOPSIS Meek 1872 (*Trnchonnn<t 
Iru-nriuatu). bower of two principal angulations 
prominent, and forming an angular periphery; um¬ 
bilicus narrow. Dev. 

T. (Gyronema) historic uni (Hudson) (182 2 . 1 , 

30). Ord. ((’hazyan): Eastern N. 

*T (Trochonema) umbilicatum (Hall) (182 —•*•»)- 
Ord.’ (lUaek River, Trenton): Widespread in N. 

T. (Trochonema) beloitense W hit field (182 
8S. 30). Ord. (Black River): Mississippi Valley. 

T. (*Eunema) strigillatum (Salter) (182—31). 

Ord’. (Black River): Canada. 

T (♦Gyronema) pulchellum Ulrich and Sioficld 

(182-3-4). Ord. (Black River): Canada 

T (Eunema) nitidium Ulrich and Scofield (182 
35, 36). Ord. (Eden): Mississippi Vullcy. 

T. (Eunema) fatuum (Hall) (182—3/). mi. 

(Niagaran): Mississippi Valley. , 

T. (*Trochonemopsis) tricannatum (Meek) (18 
_32). Dev. (Onondaga): Mississippi \ alley. 

YUNNANIA Mansuy 1912 
(= portlockia Koninck 1881) 

t*Y termieri). Turbinate shells which have a shal- 
low V-Shaped sinus in outer lip, but without silt 
or selenizone; base rounded, with or without a 
minute umbilicus; ornamentation, conspicuous re¬ 
volving carinae or costae with relatively broad 
rounded interspaces and fine growth lines, the latter 
' i n some species fasciculated close to upper suture. 

; Miss.-Perm. (widespread) Miss 

Y. leavenworthana (Hall) (183 7). Miss. 

(Salem): Mississippi Valley. 

‘ Y. subsinuata (Meek and Worthen) (183-8). 

' Penn. (Des Moines): Mississippi \ alley. 

LIOSPIRA Ulrich and Scofield 1897 
n (= eocryptaenia Koken 1925) 

“ (• Pleurolomaru* micula Hall). Lenticular shelk; with 

deep sinus culminating at acutely subangular penph- 
ery in shallow slit that generates a convex selen,z ° ne ’ 
> r selenizone forms periphery and extends farther o 
upper side than on lower; base gently arched with 
,o an umbilicus partly or wholly filled with callus, 
h; columellar lip thickened and reflexed above um- 
bilicus; ornamentation, growth hnes alone. Ord. 

G. (widespread). 


PLATE 183 

^^2“ ouu,p.. «-«• £> f.. N v 5 <*>i *«.. 

1P ., n v. v,«. - 

SS, Sft. P. bruo*nd. |W«h Ac Sc. J 2U]. a/- r- 
obliquely compressed specimens. 
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*L. micula (Hall) (183—1-6). Ord. (Tronton- 
Richtnond): Eastern and central U. S. A. 

L. progne (Hillings) (183-13-15). Ord. (Stones 
River-Trenton): Canada: Mississippi Valley. 

L. vitruvia (Hillings) (183 —0-1*2). Ord. (Hlaek 
River-Riehmond): Eastern Canada and U. S. A.; 
Mississippi Valley. 

L. americanum (Hillings). Differs from preceding 
in having more rounded lower lip, as shown by 
growth lines, and wider and less abrupt umbilicus 
without angulation. Ord. (Stones River-Riehmond): 
Widespread throughout N. America. 

TREPOSPIRA Ulrich and Scofield 1897 
(= angyomphalus Cossman 1915) 

(*Pleurotomaria sphaerulata Conrad). Conical to 
lenticular shells with a shallow sinus in outer lip 
culminating just above subangular periphery in a 
shallow slit that generates a flat selcnizone flush with 
upper whorl face; base flatly arched, with umbilicus 
wholly or partly filled with a callus; ornamentation, 
other than very fine growth lines, usually a con¬ 
spicuous row of nodes just below upper suture. 
Dev.-Penn. 

T. rotalia (Hall) (183-16-18). Dev. (Hamilton): 
Eastern U. S. A. 

*T. sphaerulata (Conrad) (183—19, 20). Penn. 
(U. Des Moines): Mississippi Valley. 

T. discoidalis Newell (183 —-21-23). Pehn. (Mis¬ 
souri): Mississippi Valley. 

PHANEROTREMA Fischer 1885 
(*Pleurotomaria labrosa Hall). Turbinate shells with 
a shallow slit that generates a selcnizone rather high 
on gently oblique outer lip; base subconical, without 
an umbilicus; inner lip thickened; ornamentation, 
revolving lirae and fainter transverse lirae. Sil., 
L. Dev. (widespread). 

P. occidens (Hall) (183—27). Sil. (Niagaran): 
Mississippi Valley. 

*P. labrosum (Hall) (183-24-26). L. Dev.: 
Eastern U. S. A. 

EURYZONE Koken 1896 
(= umbotropis Perner 1903; 
coelozone Perner 1907) 

(*Helicites delphinuloides Schlotheim). Turbinate 
shells with moderate sinus in outer lip culminating 
at or a little above periphery in a shallow slit that 
generates a broad, concave selenizone; base convex, 


with an umbilicus; ornamentation, principally trans¬ 
verse growth lines but sometimes very faint re¬ 
volving lines as well. Sil., Dev. (widespread). 

E. rugulata (Hall) (183—28). Dev. (Marcellos): 
Eastern N. America. 

E. arata (Hall) (183—38, 39). Dev. (Hcl.olmrie, 
Onondaga): Eastern N. America. 

C.OSSELET1NA Fischer 1885 
(= gosseletia Koninck 1883) 

(*Plcurotomaria callosa Koninck). (llobular-turbi- 
nate shells with a shallow sinus culminating in outer 
lip in a short slit that generates a selcnizone rather 
high on the deeply embracing whorls; base rounded, 
with narrow umbilicus sometimes completely cov¬ 
ered by callus; ornamentation lacking, or revolving 
lirae on whorl face and sometimes on selenizone, 
and transverse lirae sometimes fasciculating into 
nodes, or growth lines alone. Miss., Penn, (wide¬ 
spread). 

G. subglobosa (Hall) (183 —32). Miss. (Salem): 
Mississippi Valley. 

G. spironema (Meek and Worthen) (183—33). 
Penn. (Des Moines): Mississippi Valley. 

BAYLEA Koninck 1883 
(= y vania Fischer 1885; 
hypselentoma Weller 1929) 

(*Trochus yvanii L6vcill6). Turbinate to subconical 
shells with narrow, shallow sinus in outer lip that 
culminates in a shallow, notchlike slit which gener¬ 
ates a selenizone on outer edge of shoulder just 
above shoulder angle; whorl profile sloping outward 
across shoulder to shoulder angle and downward 
from that angle to subangular border of base; base 
rounded to flatly rounded, with small umbilicus or 
none; ornamentation, various revolving carinae and 
lirae with transverse lirae or growth lines. Miss.- 
Perm. (widespread). 

B. subconstricta (Meek and Worthen) (184—1-5). 
Penn. (U. Des Moines): Mississippi Valley. 

B. knighti (Weller) (184—6, 7). Penn. (U. Des 
Moines): Mississippi Valley. 

B. perhumerosa (Meek) (184—8, 9). Penn. 
(Missouri): Midcontinent region. 

B. capertoni (Beede) (184—10-12). Perm. (Gua- 
dalupian): Southwestern U. S. A. 

RHINEODERMA Koninck 1883 
(*Pleurotomaria radula). Turbinate shells with short 


PLATE 184 

(Figure* are xl and original by Knight unless otherwise indicated.] 

1-12. Baylea spp. 1-6. B. subconstricta. Side views (xl, x2); three side views (x5) showing color pattern. 6, 7. B. knighti. Side view (x5) 
showing color pattern; apertural view (xlO). 8, 9. B..perhumerosa. Apertural view of a paratype (x4); the holotype of Hupselentoma 
(xG) a mashed specimen with excellent growth lines. 10-12. B. capertoni (x8). Side view; details of ornamentation; side view. 13-20. Eoto- 
marta spp. 13. 14. E. canallfera (x2). Oblique basal view of a paratype; side view of holotype. 15-17. E. supraclngulata [Minn G S 3 (2)]. 
Three views of a large specimen. 18, 19. E. dryope [Minn G S 3 (21]. Two views of an internal filling. 20. E. galtensis [CGS, Pal Fos 3]. 
Side view of a broken specimen. 21-24. Glabroclngulum spp. 21-23. G. grayvitlense (USGS, B 544]. Basal, apical, and side views (x3). 
24 G. wannense (JP 9]. Apertural view of holotype (x2). 25-30. BembexLa spp. (Pal N Y 5 (2)|. 25, 26. B. sulcomarginata. Apertural 
and side views (x2). 27, 28. B. trills. Side views of two specimens (x2). 29. B. adjutor. 30. B. capillaria. Apertural view of a specimen (x2). 

Clathroaplra spp. 31-33. C. conlca [Minn G S 3 (2)]. Basal and side views of a rather small specimen; portion of surface enlarged 
(x2) 34. C. subconlca. Side view of holotype (x2). 35. Mourlonia luclna (Pal N Y 5 (2)). 36. Mourlonla filitexta. Side view of holotype of 

Eocruptaulina (x6). 
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slit in oblique outer lip that generates seleni/.nne at. 
bromlly subangular periphery; bjise Hatly rounded 
with conspicuous conical umbilicus; ornamentation, 
strong revolving ami transverse lirae. Miss, (wide¬ 
spread). 

R. wortheni (llall) (183—’it)). Miss. (Salem): 
Mississippi Valley. 

R. piasaense (llall) (183 30,31). Miss. (Salem): 
Mississippi Valley. 

PHYMATOPL15UUA dirty 1939 
(= ohbstks Girty 1912) 

(*Orestcs nodosus). Subconieal shells with shallow 
sinus in outer lip that culminates in short slit which 
generates sclcnizonc on a narrow peripheral flattened 
band; whorl profile sloping outward from noded 
shoulder just below upper suture to the nearly ver¬ 
tical flattened band which bears sclcnizonc, the lower 
subangular margin of this band forming periphery; 
base flatly arched, with or without minute umbilicus; 
ornamentation, sharp revolving and transverse lirae 
and nodes. Penn, (widespread in U. S. A.). 

*P. nodosus (Girty) (183—37). Penn.: Central 
U. S. A. 

P. brazoensis (Shumard) (183—35, 36). Penn.: 
Central U. S. A. 

BORESTES Thomas 1940 
(*B. wrighti). Turreted, turbinate shells with shallow 
sinus in outer lip culminating in a short slit that 
generates selenizone on vertical, peripheral whorl 
face; whorl profile slopes outward from upper suture 
to carina and downward, usually with some con¬ 
cavity, from carina to a broad angulation that 
limits base; selenizone midway between carina and 
basal angulation; base flatly rounded; ornamenta¬ 
tion, strong revolving and transverse lirae. Miss., 

Penn, (widespread). . 

B. pagoda (Newell) (183—34). Penn. (Missouri): 

Mississippi Valley. 

EOTOMARIA Ulrich and Scofield 1897 
(= spiroraphe Perner 1907) 

(*E. canalifera). Depressed conical shells with a deep, 
V-shaped sinus in outer lip culminating just above 
angular, subcarinate periphery in a short slit that 
generates a well marked, flat or concave selenizone, 
which lies entirely above periphery; juvenile whorls 
rather high spired; base gently rounded with narrow 
umbilicus; ornamentation, other than selenizone 


ami ifs often sharply raised margin, growth lines 
alone. Ord., Sil. (widespread). 

*E. canalifera IJ and S (181 13, I D. Whorls em¬ 

bracing fo periphery; umbilicus small Ord. (Stones 
River): Mississippi Valiev. 

K. Hiipracingiilata (Hillings) (184 15 17). Whorls 

not embracing to periphery; umbilicus larger than in 
preceding. Ord. (Black River): Canada; Mississippi 
Valley. 

E. dryopc (Billings) (184 —18, 19). Whorls with 
rounded shoulder near upper suture. Ord. (Black 
River): Canada; Mississippi Valley. 

E. galtcnsis (Billings) (184 —20). Sil. (Guelph): 
Eastern Canada; N. Y. 

GLABROCINGULUM Thomas 1940 

(*G bcggi). Turbinate shells with shallow sinus in 
outer lip culminating at periphery in a short slit 
that generates a concave sclcnizonc lying between 
low carinae; whorl profile slopes outward from upper 
suture to selenizone and then downward roundly to 
base; base rounded, with small umbilicus, which is 
usually partly filled with a callus; ornamentation, 
both revolving and transverse, which often form 
nodes where the two elements cross. Miss.-Perm. 
(widespread). 

G. grayvillense (Norwood and Pratten) (184—21- 
23). Penn.: Widespread throughout the U. S. A. 

G. wannense (Newell) (184—24). Penn. (Mis¬ 
souri): Midcontinent region. 

CLATHROSPIRA Ulrich and Scofield 1897 

(= palaeoschisma Donald 1902) 

(*Plcurotomaria subconica Hall). Subconieal, tur¬ 
binate shells with rather sharply angulaied whorls 
and a deep sinus in outer lip culminating on periph¬ 
ery in a shallow slit that generates a nearly vertical, 
slightly concave selenizone; base rounded, with a 
narrow umbilicus, in some species with a faint re¬ 
volving ridge; ornamentation, fine growth lines 
crossed by fine revolving lirae. Ord., Sil. (wide¬ 
spread). 

*C. subconica (Hall) (184 —34). Ord. (Black 
River-Richmond): Canada; eastern U. S. A., Mis¬ 
sissippi Valley 

C. conica Ulrich and Scofield (184—31—33). 
Similar to preceding except with revolving ridge on 
base. Ord. (Black River-Trenton): Mississippi 
Valley. 


PLATE 185 


(Figures are xl unless otherwise indicated; drawings from Minn G S 3 (2) and photographs or.g.na) by Kn.ght unless otherw.se md.cated.l 

. , MAiirlnnlft mlaalaaiDDlenBie (Pal Ohio 2). Side view of a complete specimen; apical portion showing ornamentation. 3. Mourlonla 

1 2. Mourlonla worthenla tabulate. Side view (x2). 5-7. Worthenla apecloaa (III G S 2]. Apertural and s.de views; portion of 

Itye (Pal N V 5 (2)J. . . o Shanaiella carbonari*. Apertural view. 9. 10. Shansiella planlcostata (JP 11]. Two views of 

h'Tt oe E ucono spIra turbiniformls. Side view of holotype <x2). 12-17. Hormotoma spp. 12. 13. H. gracilis. The holotype <x4). 

holotype (x5>. . 14 - 17 . H. gracilis. Incomplete specimens showing varietal characteristics (x2). 18-20. Stegocoella spp. 

t 8 % P \ C lr^\x fi ) W^r Mu, (Ch.cag^. Contr .0. S. turrltell. (x2) [Ind G S 30). 20. S. wortheni. Side view (x3>. 21. Gonlasm. 
18. S. minolenaJ. (x ) L Hormotoma spp. 22. H. glgantea (x0.4) [CGS. M 154). 23. 24. H. trentonensls. Apertural and side 

laaallenala. A top yp Outline of outer lip showing broad sinus (x0.7); two broken internal fillings, the latter showing 

external 28. H. belllcincta. Side view of a-specimen showing some ornamentation. 29. H. whi,eaves. (N Y St Mus. 

M 5). 
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BEMBEXIA Oehlert 1888 
(*Pleurotomaria larteti Munior-Clmlmns). Turbinato 
shells of moderate size with suhangular whorls and 
a concave selcnizoue lying between two sharp re¬ 
volving carinae on periphery; umbilicus minute or 
wanting; usually one or two faint revolving ridges 
on upper whorl surface and sometimes another 
below selenizone; ornamentation, transverse growth 
lines sometimes fasciculating into nodes near upper 
suture and where they cross revolving ridges, and 
sometimes revolving lirae. ?Sil., Dev. (widespread). 

B. sulcomarginata (Conrad) (184—25, 26). M. 
Dev. (Hamilton): Eastern U. S. A., Mississippi 
Valley. 

B. capillaria (Conrad) (181 —30). M. Dev. (Ham¬ 
ilton): Eastern U. S. A. 

B. trilix (Hall) (184—27, 28). M. Dev. (Hamil¬ 
ton): Eastern U. S. A. 

B. adjutor (Hall) (184 —29). Dev. (Onondaga): 
Eastern U. S. A., Mississippi Valley. 

MOURLONIA Koninck 1883 

(= ptychomphalina Fischer 1885; promourlonia 
Longstaff 1924; cryptaulus Foerste 1925; foer- 
steria Tomlin 1929; eocryptaulina Foerste 

1936) 

(*Helix carinatus Sowerby). Turbinate shells with 
shallow sinus in the rather oblique outer lip cul¬ 
minating at rounded periphery in a moderately 
deep slit which generates selenizone; whorls rounded, 
embracing almost to selenizone; base rounded, with 
or without a narrow umbilicus; ornamentation, 
rather strong transverse lirae, in some species crossed 
by fine revolving lirae. Sil.—Perm, (widespread). 

M. filitexta (Foerste) (184 —36). Sil. (Brassfield): 
Mississippi Valley. 

M. itys (Hall) (185—3). Dev. (Hamilton): 
Eastern and central U. S. A. 

M. lucina (Hall) (184 —35). Dev. (Onondaga, 
Hamilton): Eastern and central U. S. A. 

M. mississippiensis (White and Whitfield) (185— 
1 , 2). L. Miss.: Mississippi Valley. 

WORTHENIA Koninck 1883 

(*Turbo tabulatus Conrad). Turreted, turbinate shells 
with a shallow sinus in outer lip culminating at 
peripheral carina in a slit of moderate depth that 
generates selenizone; selenizone is usually convex 
and ornamented by nodes and revolving lirae; whorl 
profile slopes outward from upper suture to carina 
and downward usually with some concavity from 


the carina to a broad angulation Unit limits base; 
base gently rounded, with minute umbilicus or none 
at all; ornamentation, usually well developed, of 
both revolving and transverse elements which may 
combine to form nodes at various points. Miss.- 
Perm., ?Trias. (widespread). 

*W. tabulata (Conrad) (185—1). Miss.: Missis¬ 
sippi Valley. 

W. speciosa (Meek and Worthen) (185 —5-7). 
Penn.: Mississippi Valley. 

SHANSIELLA Yin 1932 
(= LATI8CHISMA Thomas 1940) 

(*<S. allispiralis). Globular-turbinate shells with a 
shallow slit in oblique outer lip that generates a 
selenizone rather low on whorl face; base rounded 
without an umbilicus; ornamentation, many strong 
revolving costae and finer growth lines. Miss.- 
Perm. (Widespread). 

S. carbonaria (Norwood and Pratten) (185—8). 
Penn.: Mississippi Valley. 

S. planicostata (Girty) (185 —9, 10). Perm. 

(Abo): Southwestern U. S. A. 

EUCONOSPIRA Ulrich and Scofield 1897 

( = TRECHMANNIA Lollgstaff 1912) 

(* Pleurotomaria turbiniformis Meek and Worthen). 
Conical shells with deep sinus in outer lip cul¬ 
minating just above periphery in a deep slit which 
generates selenizone deeply buried between two 
carinae; base flat, with narrow umbilicus; sutures 
linear. Miss.-Perm. (widespread). 

*E. turbiniformis (M and W) (185—11). Penn. 
Mississippi Valley. 

HORMOTOMA Salter 1859 

(= ?cyrtostropha Donald 1902; mesocoelia 
Perner 1907; sinuspira Perner 1907). 

(* Murc/nsonia gracilis Hall). High spired shells with 
many rounded whorls and a sinus in outer lip cul¬ 
minating in a short, notchlike slit that generates a 
flat or gently concave selenizone; base rounded, 
without an umbilicus; ornamentation, other than 
selenizone, growth lines alone. Ord., Sil. (wide¬ 
spread). 

H. gracilens (Whitfield). Ord. (U. Bcekman- 
town): Appalachians (Va. to Ala.), Wis.?, Mo. to 
Tex. 

*H. gracilis (Hall) (185-12-17). Ord. (Trenton- 
Richmond): Widely distributed in Canada and 
U. S. A. 


PLATE 186 

(Figure# are xl unless otherwise indicated; drawings from Pal N Y 5 (2) and photographs original by Knight unless otherwise indicated ! 
1-8. Murchlaonia spp. I, 2. M. desiderata. Apertural view and portion of surface enlarged. 3. M. vincta [Ind G S 30]. Apertural view of 
oDe of the type specimens (x2). 4, 5. M. mala (x2). The holotype and another specimen. 6—8. M. gouldli. Specimens showing very low 
(x4), low (x4), and high (x6) selenizones. 9—11. Gascon ad ia putllla. Basal and side views of holotype, a chert filling (x6); apertural view 
of an unusually perfect specimen. 12, 13. Ectomaria pagoda (x4). Fragment showing growth lines; apertural view. 14. Ectomarla prises 
[Minn G S 3 (2)1. 15—22. Loxonema spp. 15. L. leda (N \ St Mus, An Rp 20], 16. L. hamiltoniae. A typical specimen. 17, 18. L. delphl- 
cola. Views of two specimens. 19, 20. L. noe [N Y St Mus, M 6). A small shell with smooth whorls (xl3); a mature shell (x3). 21. L. 
terebra. 22. L. murrayanum (CGS, COR d 1J. Apertural view of an imperfect specimen. 23-25. Coetocautus macrosplra (N Y St Mus, 
M 5). A complete specimen; last whorls showing surface markings; axial section showing outlinee of whorls. 26. Eoptychia Irochus. Side 
view (x4). 27. Eoptychia rothl. Side view (x8). 28, 29. Mlcroptyehla crenimarginatua. Apertural view (xlO) and dorsal view (x8). 
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H. trentonensis Ulrich mul Scofield (185 28, 21). 
Ord. (Trenton): Eastern Canada and U. S. A., 
Mississippi Valley 

H. bellicincta (Hall) (185—28). Ord. (Trenton): 
Distribution same as preceding. 

H.? major (Hall) (185-25-27). M. Ord.: Wide¬ 
spread throughout N. America. 

H. gigantea (Billings) (185—22). Ord. (Gnmn- 
chian): Eastern Canada. 

II. whitcavesi Clarke and Rucdemaim (185—29). 
SH. (Guelph): Eastern Canada and U. S. A. 

MURCHISONIA Archiae and Vcrncuil 1841 
(= goniostuoi’Ha Oehlert 1888; 
hohmotomina Grabau and Shinier 1909) 

(*Muricitcs turbinatus Schlotheim = Turritello bi- 
lineata Dcchen). High spired, many whorled shells 
with rather deep sinus in outer lip culminating at 
about in id whorl in a short slit which generates 
selcnizonc; whorls rounded to subangular; base 
rounded, without umbilicus, often set off by an 
obscure revolving angulation; ornamentation, com¬ 
monly growth lines alone but in some species elabo¬ 
rated by various nodes and revolving features. 
Sil.-Perm., Trias.? (widespread). 

M. desiderata Hall (186—1, 2). Dev. (Onondaga): 
Eastern and central U. S. A. 

M. maia Hall (186—4, 5). Dev. (Onondaga): 
Mississippi Valley. 

M. vincta (Hall) (186—3). Miss. (Salem): Mis¬ 
sissippi Valley. 

M. gouldii Beedc (186—6-8). Perm. (Guadalu- 
pian): Southwestern U. S. A. 

GONIASMA Tomlin 1930 
(= goniospira Girty 1915) 

(*Murchisonia lasallensis Worthen). High spired, 
many whorled shells with moderately deep sinus in 
outer lip culminating in a shallow slit which gen¬ 
erates a concave selenizone lying on under side of 
strongly carinate periphery; whorls strongly carinate, 
the carinae forming upper border of selenizone; 
base bordered by a double revolving ridge and rather 
flat within encircling ridge, without umbilicus; 
ornamentation, other than features mentioned, 
growth lines alone. Penn., Perm.? (N. America). 

*G. lasallensis (Worthen) (185—21). Penn.: 
Mississippi Valley. 

STEGOCOELIA Donald 1889 
(= hypergonia Donald 1892) 

(*M urchisonia (Stegocoelia) compacla). High spired, 


459 

many whorled shells with shallow sinus in outer lip 
culminating in a shallow slit that generates seleni¬ 
zone lying between upper pair of four or more re¬ 
volving costae; base rounded, wilh or without 
minute umbilicus; ornamentation, oilier than (lie 
four or more revolving costae, which have relatively 
broad concave interspaces, growth lines alone. 
Miss., Penn, (widespread). 

S. turritclla (Hall) (185—19). Miss. (Salem): 
Mississippi Valley. 

S. illinoiensis (Weller) (185 IS). Miss. (Ste. 
Genevieve): Mississippi Valley. 

S. wortheni Knight (185—20). Penn.: Mississippi 
Valley. 

COELOCAULUS Oehlert 1888 

(= vetotuiia Etheridge, Jr., 1890; coki.idium 
Clarke and Rucdemann 1903; catozonk Berner 

1907) 

(*M urchisonia clavidsoni). Very high spired and 
many whorled shells with narrow umbilicus and 
deep, V-shapcd sinus in outer lip which culminates 
subangularly; apex of sinus generates a broad, some¬ 
times indistinct selenizone on whorl face. Ord.-Dev. 
(widespread). 

C. macrospira (Hall) (186—23-25). Sil. (Guelph): 
Eastern Canada and U. S. A., Mississippi Valley. 

GASCONADIA Weller and St. Clair 1928 
(*Murchisonia putilla Sardcson). Small, high spired 
shells with low whorls and a deep, V-shaped sinus 
in outer lip that culminates at obtusely subangular 
periphery; outer lip flares widely at mature stages; 
base flat, with narrow umbilicus and in fillings with 
a deep, transverse depression about half a whorl 
back from aperture. L. Ord. (II. S. A.). 

*G. putilla (Sardcson) (186—9-11). L. Canadian: 
Widespread throughout the U. S. A. 

ECTOMARIA Koken 1896 
(= solenospira Ulrich 1897) 

(*Murchisonia nieszkowskii Schmidt). Very high 
spired and many whorled shells with two revolving 
carinae on whorl face and a third carina on minutely 
umbilicate base; a deep, V-shaped sinus in outer lip 
culminates between two peripheral carinae; there 
is no slit or true selenizone: ornamentation, growth 
lines alone. Ord. (widespread). 

E. prisca (Billings) (186—14). Ord. (Chazy): 
Eastern and central U. S. A.; Canada. 


PLATE 187 

[Figure* are original by Knight unless otherwise indicated ] 

peeudorygopleura epp. 1, 2. P. semi costa la. A semicoelate specimen (xl5); a noncostate specimen (x6). 3-5. P. wortheni (Walker 
Mu* (Chicago), Contr 1]. 6, 7. P. acltula. Two specimens (x2). 8. P. kellettae. Side view (x8). 9. P. echucherti. Apertural view (x4). 
10. Leptozyga minuta. Side view of holotype (x30). 11. Palaeostylus cylindratus. Side view of holotype (x6). 12, 13. Stephanozyga spp. 
12. 9. subnodosa. Side view (x2). 13. S. nodosa. Side view of a paratype showing node* (x2). 14, 15. Helmlnthozyga vermlcula. An un¬ 
coiled specimen, the holotype (x30); a coiled specimen (x20). 16. Hyphantozyga gracilis. Side view of holotype (xlo). 17. Hemizyga 
In flats. Side view (x6). 18. Hemizyga elegans. Apertural view of holotype (x8). 19. Plocezyga corona. Apertural view of holotype (xl5). 
20*24. Streptacle spp. 20, 21. S. ecalpta. Apertural and side views (x8). 22—24. S. whitfieldi. Two aspects of apex, greatly enlarged (JP 
5 ]; side view of holotype (xl5). 25, 26. Donaldina stevensana. Apertural and side views (xlO). 27—29. Donaldina robusta. Robust (xS), 
slender (xlO), and moderately robust (xlO) specimens. 30. Cyclozyga mirabllis. Apertural view of holotype (x30). 31. Plocezyga angu¬ 
larly. Apertural view (x8). 
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E. pagoda (Suitor) (186 -12, 18). Ord. (Black 
River): Distribution same ns preceding. 

LOXONEM A Phillips 1841 

(= uot.oi’Bi.i.A McCoy 1851; hhahdostuoimia 
Donald 1905; im.atyi’oni'ii a Longstaflf 1988) 

(*Terebraf sinuosa Smvorby). High spired shells with 
U-shaped sinus in outer lip; nucleus smooth, ortho- 
strophic; base without umbilicus; ornamentation, 
growth lines or transverse costae extending onto 

base. Ord.-Miss. (widespread). 

L. murrayanum Salter (186—22). Ord. (Black 

River): Canada. 

L. leda Hall (186—15). Sil. (Niagaran): Missis¬ 
sippi Valley. 

L. hamiltoniae Hall (186—16). Dev. (Hamilton): 
Eastern U. S. A., Mississippi Valley. 

L. delphicola Hall (186—17, 18). Dev. (Hamil¬ 
ton): Eastern U. S. A. 

L. noe Clarke (186—19, 20). Dev. (Naples): N. \ . 
L. terebra Hall (186—21). Dev. (Chemung): 

Eastern U. S. A. 


MICROPTYCHIS Longstaff 1912 

(*M. wrigh(i). High spired shells with nearly straight 
outer lip; nucleus seemingly smooth, orthostrophic; 
base somewhat flattened, without umbilicus; orna¬ 
mentation, on earlier whorls usually transverse, on 
later whorls costae confined to adpressed band just 
below suture where they may form a row of trans¬ 
versely elongated nodes; the latter condition may 
prevail on all postnuclear whorls. Miss., Penn. 

(widesp^renilnarginatus (Knight) (186—28, 29). 
Penn. (Des Moines): Mississippi Valley. 


EOPTYCHIA Longstaff 1933 

(*Loxonema sulcatum Koninck). High spired, conical 
shells with flat whorls, shallow sutures, and nearly 
straight outer lip; nucleus unknown; base somewhat 
flattened, without an umbilicus; ornamentation, 
rather fine transverse costae that die out on base, 
in some species growth lines alone. Miss., Penn, 
(widespread). 

E. rothi (Knight) (186—27). Penn. (Des Moines): 

Mississippi Valley. ^ 

E. trochus (Knight) (186—26). Penn. (Des 

Moines): Mississippi Valley. 


PSKUI >()ZY( 50PLEURA Knight. 1930 

(* Loxnucniu altcnuatti scmicoxtulu Meek). High 
spired shells with straight or gently sinuate outer 
lip; nucleus with deeply sinuate transverse costae; 
base without umbilicus; ornamentation, strong 
transverse costae that do not pass onto base; costae 
on all whorls, or on earlier whorls alone, or com¬ 
pletely lacking; no revolving ornamentation; rare 
sinistra! species are known. Miss.— Perm, (wide¬ 
spread). 

P. wortheni (Weller) (187-3-5). Miss. (Ste. 

Genevieve): Mississippi Valley. 

*P Domirimtuln fMeok) (187 - 1. 2). PcUU. t 


Mississippi Valley. 

P. scitula (Meek and Worthen) (187 —6, 7). Penn. 
(Des Moines): Mississippi Valley. 

P. schucherti Knight (187—9). Penn.: Mississippi 

Valiev. 

P. kellettac Knight (187—8). Penn. (Des 
Moines): Mississippi Valley. 


PALAEOSTYLUS Mansuy 1914 

(= pyrgozyga Knight 1930) 

(*P. pupoides). Very high spired shells with flat, 
somewhat shouldered whorls and with nearly 
straight outer lip; nucleus with deeply sinuate cos¬ 
tae; base rather flat, without umbilicus; ornamenta¬ 
tion; transverse costae alone. Penn., Perm, (wide¬ 
spread). 

P. cylindratus (Knight) (187—11). Penn. (Des 
Moines): Mississippi Valley. 

LEPTOZYGA Knight 1930 

(*Pseudozygopleura (Leptozyga) minuta). Very small, 
high spired, somewhat pupaeform shells with straight 
outer lip; nucleus with deeply sinuate costae; base 
without umbilicus; ornamentation, fine transverse 
costae that do not pass onto base. Penn. (U. S. A.). 

*L. minuta (Knight) (187 —10). Penn. (Des 
Moines): Mississippi Valley. 

STEPHANOZYGA Knight 1930 

(*Zygopleura nodosa Girty). High spired shells with 
shallow sinus in outer lip; nucleus unknown; base 
without umbilicus; ornamentation, transverse costae 
that are faint or obsolete on upper part of whorl and 
developed to form a row of nodes at periphery. 
Miss.-Perm. (widespread). 


PLATE 188 


[Figures are xl and original by Knight unlees otherwise indicated.) 

I-** RtraoaroluB spp. 1. S. (Straparolua) rudla [Pal N Y 5 (2)). 2. S. (Serpuloapira) laxua [Pal N Y 5 (2». 3-5. S. (Straparolue) cyclo- 
# (la G S 1 (2)1. 6-8. S. (Straparolua) epergenenals (Ind G S 30). Three views of a typical specimen. 9. S. (Serpuloapira) paradoxus 
fP TnY 5 (2)1 10-12 S. (Euomphalus) similia (Walker Mua (Chicago). Contr 1). Three views of a specimen. 13, 14. S. (Euomphalua) 
1 Ynidoraatue fill G S 2). Apical and apertural views. 15. S. (Euomphalua) latua (Mo G S 5). 16. 17. S. (Straparolua) savage!. Apertural 
. views (x2) 18 19. S. (Euomphalua) umbllicatuirt Top and basal views (x2). 20-22. S. (Euomphalua) pernodoaua [III G S 5). 
ThrJ’view. of a specimen (*0.7). 23-25. S. (Amphlacapha) caUlloldea. Three views (*2). 26-28. S. (Amphiscapha) reedsl. Three views 
( 2) 29-31. S. (Amphlacapha) aubquadratua [JP 8). Oblique, top, and basal views. 32, 33. S. (Euomphalua) plummeri. Basal and top 
X 34-39- S. (Amphlacapha) aubrugoaua (JP 8). Basal, oblique apical, and apical views of a shell (xl, x2). 40-42. S. (Amphiscapha > 
muHcatua. Basal, oblique apical, and apical views (x2). 43. Ozarklna typlca. Views of two specimens (x2); the right is a squeeze from 

the holotype. 
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S. aubnodosn (Knight) (187 12). Venn. (Dos 

Memos) : Mississippi Valley. 

*S. nodoss (dirty) (187 IS). Penn. Omni). 

Mississippi \ alloy. 

HELM lOTIlOZ VGA Knight 1930 
<*// vermicula). S.nsll sholls will. i.r.: K ..ln.ly un¬ 
rolled whorls, fragments of whirl. ,,ro candy n..«t«U 
for worm tubes; nucleus regularly coded and wit . 
deeply siminto trnnsvorso costae; ornament,, t,on, 
foliaceous ami varixliko transverse eostae. M.ss., 

Pe ^: iSST^niltt (187-14. 15). Penn. (Des 
Moines): Mississippi \ alley. 

HEMIZYGA Ciirty 1915 
(*//. elegans). High spired shells with newly 
straight, oblique outer lip; nucleus unknown b»w . 
without umbilicus; ornamentation, ‘ \ vinK 

extending onto base with numerous fine revolt 
lirac on lower part of whorl, Penn. (I . c»- 
,r *H?elegans Girty (187-18). Penn. (DesMo.nes). 

Mi H.tSmTht ,187-17). Penn. (Des Moines,: 
Mississippi Valley. 

PLOCEZYGA Knight 1930 

extending onto base and fine revolvmg brae. Penn. 
(U *P S ' rorona (Knight) (187-19). Penn. (Dos 

Moines) .Mississippi Valley. (D es 

P. angularis (Knight) (187—31). renn. 

Moines): Mississippi Valley. 

HYPHANTOZYGA Knight 1930 

(‘Hemizyga (HypMntozyga)gr^M■ sp ^ e th 

shells with nearly straight outer hp^^ um _ 

deeply sinuate transye transve ’ ree and revolving 
bilious; ornamentation transx e base 

costae of about equal 

and forming network. De . Penn. (Des 

*H. gracilis (Knight) (187 10 ). 

Moines): Mississippi Valley. 

CYCLOZYGA Knight 1930 

£S*"K£2; JSES t?— ^ 


d.-oply sinuale tninsvcme costae; has*- without um¬ 
bilicus; onmmeiitation, live nr six strong revolving 
eostae crossed only by line growth hues. Penn. 

' 1 *(\ mirahilis Knight (187 30). Penn.: Wide¬ 

spread throughout Mississippi Valley. 


DONAKDINA Knight. 1933 

[Wrlisina qrnnhnunsi* Dnnahl). High spire.) shells 
with deep, rounded sinus in outer hp culminating 
rather high on whorl face; nucleus with first whorl in 
Hat coil which in some species is raised free nm 
rest of spire and tilted; base roundel, without 
umbilicus; ornamentation, fine revolving lira.), often 
doubled and typically much weaker on upper part .if 
whorl than on lower. Miss., Pen". w | desprcn ,,) . 

D. stevensana (Meek and Worthen) (187--), 
on\ Penn.: Mississippi Valley. 

D robusta (Steve,.,) (187-27-29). Penn.: 

Mississippi Valley. 

ST llEPT AC IS Meek 1872 

(♦S. whitfieldi). High spired shells with deep rnumled 

sinus in outer lip eulm.nat.ng ratl.cr h.gh o , « orl 
face; nucleus with hrst whorl ... Hat coil, in some 
species raised free from rest of sp.ro and t.lted, 
base rounded, without umbilicus; ornamentation, 
growth lines alone, no revolvmg hrae. Penn. («. 

A ™s"whitfieldi Meek (187-22-24). Penn.: Missis- 

S 'T scalpta Knight (187-20. 21). Penn, Missis- 
sippi Valley. 

STRAPAROLUS Montfort 1810 
rs dionysii). Conical to discoidal shells with wide 
umbilicus* whorls rounded or variously shouldered or 
i in some species out of contact; without 

ca.lus, and with only a 

growth lines alone but... some spec.es fa.nt revolvmR 
striae or in others nodes or rugosities. Sil. Perm. 

Jura.? (widespread). • .. v : n 

This genus contains many species, especially m 

tlJ Miss, and Penn., and it seems convenient to 
arrange them in the following artificial and inter- 
grading groups, which are treated as subgenera. 

STRAPAROLUS ss 1= fhiloxenb Kayser 
1889J. Whorls in contact, rounded or only obscurelv 
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SINI'TKOI’IS 


If,., 


Bhouklorod or angulntod; in soim- species shell frag¬ 
ments are cemented to periphery. Dev.-L. I cm*. 

(widespread). 

SHRPUUISPIRA Cossnmn I91:» 1 siuimi- 

lahia Roomer 1843; cakomimiai.us linihau I93t. | 

(* Serpularia centrifuga Roomer). Similar to pre¬ 
ceding but with all but earlier whorls out ol eon- 

tact. Dev.-Perm. (widespread). 

EUOMPHALUS Sowerbv 1814 1= hciusostoma 

Bronn 1834; imiymatikbu Koninek 18811 (*/'-• 

pentangularis). Similar to Straparolus ss but always 
with a well marked shoulder within a well developed 
angulation, and frequently other less strongly de¬ 
veloped angulations as well; some spee.es with mules 
on upper angulation, on base, or on both; umbilicus 

rather deep. Sil.-Perm. (widespread). 

AM PH I SC A P H A Kmght 1942 ( Sirapaiolus 

(Euomphalus) rccdsi). Diseoidal shells with spire 
depressed and umbilicus very wide and shallow, 
carinae usually rugose, at outer margins of both 
upper and under surfaces. Penn., Perm. (N. Amc - 

1C *S. (Serpulospira) laxus (Hall) (188—-)- Dev * 

(Onondaga, Hamilton): N. 

S. (Straparolus) rudis (Hall) (188 1). Dev. 

(Hamilton) ; N. Y. M o ft o r,N 

S. (Straparolus) cyclostomus (Hall) (188 A o). 

M S D (Ser^uiospira) paradoxus (Winchell) (188-9). 

Miss. (Burlington): Mississippi \ alley. 

S. (Straparolus) spergenensis Hall (188—0 »). 

Miss. (Salem); Mississippi Valley 

S. (Euomphalus) latus (Hall) (188— lo). Miss. 

(Meramec): Mississippi Valley. Wnrthen 

S. (Euomphalus) simihs Meek and ^orthen 

(188—10-12). Miss. (Meramec): Mississippi \ alley. 

1 S (Euomphalus) planidorsatus (Meek and 

Worthen) d8*8-13, 14). Miss. (Chester): Missis- 

S1P |! Tstraparolus) savagei Knight (188-1G, 17). 
Penn. (Smithwick): Southwestern U S^ 

S (Euomphalus) pernodosus Meek and Worthen 
(488—20-22). Penn. (Des Moines): Mississippi 

^SWEuomphalus) umbilicatus (Meek and Worth- 
en ) (188—18, 19). Penn. (Des Moines): Mississippi 

Va S. e (Amphiscapha) catilloides (Conrad) (188—23- 

25). Penn.: Mississippi Valley. 9ft _ 0 o* 

S CAmphiscapha) reedsi Knight (188—-6 -8). 

Penn. (Des Moines): Mississippi Valley 

S (Euomphalus) plummen Knight (188 At, 
33). Penn. (Missouri): Mississippi Valley. 


S. (Amphisrapha) siihqiimlratus Meek and 
Worthen (188 29 31). Penn.: Mississippi Valley. 

S. (Amphiscnplin) HUhrngosns (Meek and Worth 
en) (188 34 311). Penn.: Mississippi Valley. 

S. (Ampliiscaplin) inuricatiis Knight. (188 40 

42). Perm. Midcontineiit region. 


OZARKINA Ulrich and Bridge 1931 

(♦(>. I Ulrica). Diseoidal shells with many narrow, 
rounded whorls; tint, on top and with wide, shallow 
umbilicus; ornamentation, growth lines alone. 

L. Ord. (IT. S. A.). , . 

*0. typica V and B (188—43). Gasconade: Missis¬ 
sippi Valley. 

LYTOSPIRA lvoken 1890 
(= i.ioMiMiAi.us Chapman 1910) 

(* Euomphalus angel ini Lindstrocm). Diseoidal 
shells, usually loosely coiled and with at least the 
later whorls out of contact; sinus in upper edge of lip 
culminates without slit on upper whorl surface usu¬ 
ally at crest of a low angulation; earlier whorls parti¬ 
tioned; ornamentation, growth lines that arc usually 
rather coarse; some species cement shell fragments to 

outer surface. Ord., Sil. (widespread). 

L. priscus (Whitfield) (189-1, 2). Canadian: 

Northeastern U. S. A. 

L. proclivis (Raymond) (189—3. 4). Chazy: 
Northeastern U. S. A. 

L. undulatus (Hall) (189-5, 6). Black River: 

Mississippi Valley. , _ 

L. subrotundus (Ulrich and Scofield) (189—7, 8). 

Trenton: Mississippi Valley. 

PLEURONOTUS Hall 1879 
(*Euomphalus decewi Billings). Diseoidal shells with 
depressed spire and wide umbilicus; whorls sub- 
angularlv shouldered; a deep V-shaped sinus in outer 
lip culminating at crest of angulation in a short 
notchlike slit which generates selemzone; earlier 
whorls partitioned; ornamentation, growth lines. 
M. Dev. (widespread). 

*P. decewi (Billings) (189-10, 11). Onondaga: 
Canada; Mississippi Valley. 

SINUTROPIS Perner 1903 
(*.S. esthetica). Diseoidal shells with rounded whorls 
and a U-shaped sinus in upper part ol outer lip, 
spire only slightly protruding; umbilicus wide; orna¬ 
mentation, growth lines and in some species fine 
revolving lirae. Sil. (widespread). 

S. fairchildi (Clarke and Ruedemann) (189—1A 
13). Guelph: Northeastern N. America. 


PLATE 190 

[Figures are xl unless otherwise indicated.] 

“ pi J is .... «—■>"< W. B. Knight origin.,,. A per,a,., „„d top vi.w. ot holotyp. 
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HEL1COTOMA Suiter ISM) 

(= l»Al.AKOMl»UAl.US Kokon l925) 

(*//. planulata). Discoidal shells with wide umbilicus 
and slightly protruding spire; whorls strongly sh«.ul- 
dered with* a well marked earina at shoulder angle; 
a deep V-slmped sinus eulminates at erest of shoulder 
angle in a short notehlike slit which often generates 
u selenizone; ornamentation, growth lines and often 
faint revolving striae. Ord. (widespread). 

H. uniangulata (Hall) (189-14, 15). Canadian: 
Eastern U. S. A., Mississippi Valley, Tex. 

*H. planulata (Salter) (189-9). Black River: 
Canada; eastern U. S. A., Mississippi N alley. 

H. umbilicata Ulrich ami Scofield (189 -16, 17). 
Black River: Mississippi Valley. 

OROSPlltA Butts 1920 

(*0. bigranosa). Discoidal shells with wide umbilicus 
and slightlv protruding spire; whorls strongly 
shouldered with well marked earina at shoul¬ 
der angle; a V-shaped sinus culminates at crest of 
shoulder angle in a short notehlike sht which often 
generates a selenizone; ornamentation rather ela )o- 
rate, consisting of revolving costae near upper 
suture and on base and of growth lines which often 
are fasciculated to form nodes on revolving costae. 
L. Ord. (N. America). 

*0. bigranosa Butts (189-31). U. Canadtain. 

Appalachians (Knox), Wis. aiad Mmn-I :Shak< ^’ 
Mo. (Cotter), Okla. (Arbuckle), Tex. (Ellen- 

burger). 

OPHILETINA Ulrich and Scofield 1897 
(*0. sublaxa). Discoidal shells with several revolving 
angulations or carinae; a shallow sinus in outer lip 
culminates just above shoulder angulation in a 
notehlike slit which generates a selenizone lying 
between two lirae; last whorl often out of conUct. 
ornamentation, foliaceous growth lamellae. Ord. 

(N ^ubla a xa U and S (189-18-20). Mohawkian: 
Mississippi Valley. 


LECANOSPIRA Butts 1926 
(*Ophileta campacta Salter). Discoidal shells with 
depressed spire and flat base showing all the■whorls; 
whorls narrow and numerous, flat or rounded below, 
sharply angular above; outer lip with deep V- 
shaped sinus culminating at sharp upper angle of 
whorls; ornamentation, growth lines alone. L. Ord. 

(widespread). 


* 1 ,. compacta (Salter) (189 32 3 1). Canadian: 

Widespread throughout eastern and central N. 
Amorim. 

ElK’ULIOM 1MIA I.US Portlork 1813 

(= Ki’i YI-OCiKIUlS Remele l.HSK) 

(♦/-;. hiickhnuh). Discoidal shells, usually loosely 
oiled and usually with at least, the later whorls out 
of contact; a V-siiaped sinus in outer li|» culminates 
at outer margin of upper surlace in a high, thin 
earina; there is no slit or selenizone; earlier whorls 
partitioned; ornamentation, growth lines or trans¬ 
verse lirae. Ord., Sil. (widespread). 

E. volutatus Whitfield (189—28-30). Canadian: 

Canada; northeastern U. S. A. 

E. triangulus Whitfield (189—21, 22). Sana- as 

dine 

1 E. beloitensis (Ulrich and Scofield) (189—23- 
25). Black River: Mississippi Valley. 

E. owenanus (Meek and Wort-hen) (189 -7). 

Trenton: Mississippi Valley. 

EUOMPHALOPTERUS ltoeiner 1876 
(= bathmopterus Kirk 1928) 

(*Turbinitcs alatus Wahlcnberg). Conical somewhat 
turreted shells with wide umbilicus and wide frill- 
like peripheral earina; ornamentation, growth hues, 
in some species fasciculate or foliaceous. Sil. (wnic- 

SP E. obsoletus Ulrich and Scofield (191 8-10). 

Niagaran: Mississippi Valley. 

OMPHALOTROCHUS Meek 1864 
(*0 whitneyi). Conical or conical-turreted shells 
with wide umbilicus and rounded sinus in upper part 
of outer lip, the lower part of lip protruding markedly 
forward below sinus; ornamentation, various re¬ 
volving ridges or angulations and transverse growth 

lines. Perm, (widespread). 

♦O. whitneyi Meek (191—21). Wolfcamp: South- 

western U. S. A. _ , u r „ 

o. obtusispira (Shumard) (191—12-1 o). Wolf- 

camp: Southwestern U. S. A. 

O. ferrieri Girty (= O. conoideus Girty) (191 5 

7). Phosphoria: Northwestern U. S. A. 

MACLURITES Lesueur 1818 

(= maclurea Emmons 1842) 

maclurina Ulrich and Scofield 1897) 

(*M. magnus). Large, hyperstrophic (pseudosims- 
tral) shells with all whorls visible on flat lower side 


PLATE 191 

(Figure, are xl and original by Knight unless otherwise indicated.) ^ 

1. 2. Archlnaeella power.l. Side and top view. of"top^itw^S-ro 1 ! Euompha.opterus obsoletus 
views of holotype (x2). 6-7. Omphalotrochue [ ‘ ’ haworthi Side view (x0). 12-15. Omphalotrochus obtumspira (JP U). 

(Minn G 8 3 (2)). Aperturai basa., An 4). Side and top views. 18-20- *•**"*»£ 

Baeal, top, apertural. and eide views. 16, 1 . , 20 p ro h U eta Holotype viewed from below showing rounded, 

f :*—— >“*””<• * brolI “' p * y 

restored. 
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ELASMONEMA 
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niul i\ deep, of ton witlo umbilicus on convex uppor 
side; operculum n heavy, horn-slmped or Uultened 
pinto whioh if horn-shnpoil has rugose project : ons 
on innor side for nutsolo nttnelunent; oriminontntion, 
growth linos and in sumo spooios revolving striae or 
grooves. Ord. (widespread). ('l'his noons is vory 
abundant in tho Ord. rooks of N. Ainoroia but the 
spooimons ooinmonlv nro poorly preserved, bonoo it 
is oft on diflioult to distinguish spooios.) 

*M. mngnus l.esueur (190-1-0). Chazy: Eastern 
N. Amorioa. 

M. logani (Saltor) (190—7-9, 11 ID. lllack 
River: Canada. 

M. manitobensis (Whiteavcs) (190—10). Bighorn 
and equivalents: Croat Plains and Rooky Mts. of 
Canada ami U. S. A. 


MACLURITELLA Kirk 1927 

(*M. stantoni). Small, psouclosinistral shells with an 
arched, uinbilicatc, upper and flat lower surface; 
whorls not in contact; operculum unknown; orna¬ 
mentation, growth lines alone. L. Ord. (western 

N. America). . 

*M. stantoni Kirk (190—15, 16). Mamtou: Colo. 


PALLISEUIA Wilson 1924 
(= mitrospira Kirk 1930) 

(*p. robusta). Large, pseudosinistral shells with all 
the whorls visible on strongly convex, spirelike, 
lower side and a deep umbilicus on convex upper 
side; umbilicus surrounded with sharply angular 
carina; operculum unknown; ornamentation, growth 
lines alone. Ord. (N. America). 

P. longwelli (Kirk) (191—18, 19). Chazy: Great 

Basin region. . , r , 

*p. robusta Wilson (191—20). Richmond: Can¬ 
ada; Rocky Mts. 

ARCHINACELLA Ulrich and Scofield 1897 

(*A power si). Patelliform shells with apex over¬ 
hanging anterior end; aperture subelliptical; muscle 
scar a continuous band, wide over most of shell and 
very narrow under apex; ornamentation, growth 
lines. Ord., Sil. (widespread). 

A. deformata (Hall) (191—16, 17). Chazyan: 

Eastern N. America. , __ . . . 

*A. powers! U and S (191—1, 2). Mohawkian: 

Northern Mississippi Valley. 


LEPETOPSIS Whitfield 1882 
(*/\i/W/n In'etti White). I’alellifoim shells with sub- 
oentral apex lilted slightly toward anterior end; 
aperture suhellipt ieal; inusole soar a omit inimus 
horseshoe-shaped hand open at anterior end; orna¬ 
mentation, growth lines. Sil.?, Miss.—Perm, (wide¬ 
spread). 

♦L. Icvctti (White) (191—3, 4). Miss. (Salem): 


Mississippi Valley. 

L. parrishi Gurley (192 1, 2). Penn. (Missouri): 

Mississippi Valley. 

L. haworthi (Beede) (191 II). Perm. (Guada- 
lupian): Mississippi Valiev, southwestern l . S. A. 


HOLOPEA Hull 1847 

(= i.iriorsis Salter 1806; iiaim-osimua Koken 
1897; ci ukoi’sis Pernor 1993; kaimiisimua Peruer 
1903; tout)i.i.a Peruer 1903; stauuosimua Perner 
1907; a n astkopii i n a Knight 1937) 

{*11. symmetrica). Turbinate shells with rounded 
whorls, deep sutures, a rounded narrowly umbilicate 
base and a nearly straight outer lip; aperturnl mar¬ 
gins thin througiiout; a few species show flattened 
shoulder, some a circumumbilionl costa and some are 
coiled with whorls out of contact; ornamentation, 
growth lines and in some species wide transverse 
undulations. Ord., Sil. 

H. ampla Ulrich and Scofield (192—3, 4). Black 
River: U. Mississippi Valley. 

H. pyrene Billings (192—5, 6). Black River, 
Trenton: Canada; U. Mississippi Valley. 

H. rotunda Ulrich and Scofield (192—7). Black 
River, Trenton: Mississippi Valley. 

*H. symmetrica Hall (192—8). Trenton: Eastern 

N. America. 

STRAPAROLLINA Billings 1865 
(*.S. pelagica). Trochiform shells with only moder¬ 
ately deep sutures, nearly straight outer lip and a 
sharp ridge, generated by thickening of lower angle 
of columellar lip, surrounding a narrow umbilicus; 
ornamentation, growth lines alone. Ord. (N. Amer¬ 
ica). 

*S. pelagica Billings (192—12, 13). Canadian: 
Northeastern N. America. 

S. eurydice Billings (192—14, 15). Black River: 
Northeastern N. America. 


ELASMONEMA Fisher 1885 
(= callonema Hall 1879) 

{*Loxonema bellatulum Hall). Turbinate shells with 


PLATE 192 


[Figures are xl and original by Knight unlees otherwise indicated.] 

, 2 Lepetopsis p.rrlshl [JP 9J. Top view <x2); side view. 3-8. Holopea spp. [3-7: Minn G S 3 (2)). 3. 4. H. ampla. Apertural and basal 
viewed a large specimen. 5. 6. H. pyrene. Apertural and top views. 7. H. rotunda. Apertural view. 8 m symmetric- Apertural view 
(T) Z-U Nlfcrodoma conlcum. Views of three specimens U5>. 12-15. StraparolUn. spp. 12. 13. S. pelagica. Apertural and side views 
wits eurvdice (Can Nat G (1) 5). 16-21. Anematlna spp. 16. 17. A. marahalll [AJS (4) 38). Apertural and side views (x4). 18. 
a. A. DrouUna (x8). Oblique apertural view; side view. 20. 21. A. minutlsslma. Apertural and »^e views (x20). 22-24. El^onema 


22 23 E. elegans. Side views. 24. E. bellatulum. 25-31. Cyelonema spp. (25-28: Minn GS3I2); 29: CGS. M 154). 25 . 26. 
r varleoaum’. Side view; apertural view of another specimen. 27. 28. C. medUle. Basal and side views. 29. C. perclngulatum. Apertural 


C. varlcoflum 

view (x2). 30. 31. C. blllx. Apertural and side views 
specimen. 


(x2>. 32, 33. Araeonema vlrgatum (x20). Oblique apertural view; side view of large 
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shallow sutures; outer lip oblique ami sometimes 
slightly sinuous; whorls usually flatly areheil hut 
sometimes shouhlereil; base rounded or flatly 
rounded with narrow umhilieus; ornamentation, 
transverse lirae. Dev. (N. America). 

E. elegans (llall) (192-22, 23). Helderberg: 

Eastern IT. S. A. 

*E. bellatulum (Hall) (192—21). Onondaga: 
Mississippi Valley. 

AN 10MATI NA Knight 1933 

(*IIolopca proutana Hall). Turbinate shells with 
gently arched whorls and shallow sutures; base 
minutely umbilicated ; outer lip oblique; ornamenta¬ 
tion, growth lines and in some species fine revolving 
lirae on base. Miss., Penn. (N. America). 

♦A. proutana (Hall) (192—IS, 19). Miss. (Salem): 

Mississippi Valley. 

A. marshalli (Roundy) (192—16, 1/). Same as 

preceding. ^ x _ 

A. minutissima (Knight) (192—20, 21). Penn. 

(Des Moines): Mississippi Valley. 


# M. conicum M and W (192 9 II). Penn. (Des 

Moines): Mississippi Valley. 

A RA EON EM A Knight 1933 
(= TtmniNA Koninc.k 1KH1; 
PAl.AKOTtlltlUNA Weil/. 1938) 

(* 4 -l. virf/alutn). Small, trochiform shells with straight 
outer lip; lip margins thin; base rounded, with 
minute umbilicus; ornamentation, growth lines 
alone or with fine revolving lirae. Miss., Penn, 
(widespread). 

*A. virgatum Knight (192—32, 33). Penn. (Des 
Moines)* Mississippi Valley. 

EUCOCHLIS Knight 1933 
(*/<;. perminuta). Minute turbinate shells with nearly 
straight, oblique outer lip; base rounded, without 
umbilicus; ornamentation, transverse costae. Penn. 

(N. America). ... . 

*E. perminuta Knight (193—20). 1 enn.: Missis¬ 
sippi Valley. (Often abundant in collections of 
microscopic fossils.) 


CYCLONEMA Hall 1852 

(*Pleurotomaria bilix Conrad). Turbinate shells with 
oblique outer lip and thickened and excavated 
columellar lip; base rounded or slightly flattened, 
without umbilicus or callus; ornamentation, numer¬ 
ous revolving lirae or costae and fine transverse 

lirae or growth lines. Ord., Sil. 

C. varicosum Hall (192—25, 26). Trenton: Mis- 

S1S *C. P bilix 1 (Conrad) (192—30, 31). Richmond: Mis- 

TtS' Ulrich and Scofield (192-27, 28). 

Cincinnatian: Mississippi Valley. 

C. percingulatum Hillings (192—29). Niagaran. 

Eastern Canada. 


MICRODOMA Meek and Worthen 1867 
(= tuberculopleura Jakowlew 1899; 
peeurotrochus Sherzer and Grabau 1908) 

(*M. conicum). Rather high spired trochiform shells 
with an oblique, nonsinuate outer lip; base flatly 
arched with minute umbilicus; ornamentation at 
early ephebic stage, strong rounded transverse 
costae which are soon broken up into nodes ar¬ 
ranged in three revolving rows. Dev.-Perm. (wide¬ 
spread). 


PYCNOMPHALUS Lindstroem 1884 
(*P. obesus). Shell rotelliform with many rounded, 
moderately embracing whorls; outer lip nearly 
straight; base rounded, with umbilicus surrounded 
by a flange of callus projecting into it; ornamenta¬ 
tion growth lines alone. Sil. (widespread). 

P. solarioides (Hall) (193-21-23). Guelph: 
Northeastern N. America. 

ISONEMA Meek and Worthen 1866 
(*/. depressum = I. humile Meek). Somewhat lentic¬ 
ular, turbinate shells with deeply embracing whorls 
and a sharply rounded periphery; outer lip straight 
and oblique; base flatly arched, with thickened 
parietal inductura covering umbilical region; orna¬ 
mentation, fine often fasciculated transverse lirae. 

Dev. (N. America). w . . 

*1. humile Meek (193—24). Onondaga: Missis¬ 
sippi Valley. 

ANOM PH ALUS Meek and Worthen 1867 
(= antiroteela Cossmann 1918) 

(*A. rotulus). Shell rotell’form, with rounded deeply 
embracing whorls; outer lip nearly straight; base 
rounded, with umbilicus surrounded by, or com¬ 
pletely closed by, callus; ornamentation, very faint 
growth lines alone. Dev.-Penn. (widespread). 


PLATE 193 


(Figures are *1 and original by Knight unless otherwise indicated.) 

i 9 P (Platvostoma) cornutum [Pal N Y 2J. Top and apertural views of partly exfoliated specimen. 3, 4. P- 
1-19. Plalyceraa spp. 1. 2. P- (Platyouto ) p (put - ceraa) ungulforme (Pal N Y 3]. Three specimens illustrating 

(Platyostoma) ventricoaum. ^pertura ^ tribulo8Uln [Pa i Mo 2 ). Dorsal view. 9. P. (Platyceraa) hallotoldee (Pal Mo 2]. 

variation in form and sculp J- £ ^ [pa , N y 2], 11. 12. P. (Orthonychla) parvum. Apertural and side vwws (*2). W. 14. P. 

IPa. N Y 5 (2), Top and »1 »£ 

TOP and view, of^a vui of ho^otVpe U). 21-23. Pycnompha.ua -HaHolde. 

{SsTal section; top and side views. 24. Uonem. humile. Apertural view (x2). 25-29 Anon.ph.lus spp. 25. 26. A. ro,«- 

InffxlO) Oblique apertural view; basal view. 27-29. A. umbllicatus. Apertural. basal, and top views (x5). 
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*A. rotulua M nntl W (193---25, 2(1). l*enn.: 
Mississippi Valley. 

A. umbilicatus Knight (193 -27-29). Siuno us 
procoding. 

TURBONOPSIS Grnbau ami Shimor 1909 
('Turbo shumordi llall). Large turbinate shells with 
oblique, convex outer lip anti conspicuous rounded 
carina around periphery; base rounded, without an 
umbilicus; inner lip thickened and channeled; orna¬ 
mentation, growth lines and prominent oblique, 
knobliko ridges crossing shoulder angle. Dev. (N. 

America). _ , 

*T. shumardi (Hall) (194-1, 2). Onondaga: 

Mississippi Valley. 

PLATYCERAS Conrad 1840 


(*Pileopsis vetusta Sowerby). Naticiform to horn¬ 
shaped shells characterized by irregularities of 
growth reflecting irregularities of substratum to 
which shell was fixed during much of its life; shell 
is thin and apertural margin is thin without fixed 
physiological modifications; shell resists solution 
fairly well and hence is often well preserved; orna¬ 
mentation includes fine revolving and transverse e e- 
ments and in some species coarse, hollow spines. »»•“ 
Perm, (widespread). 

Individual variation in this genus makes specific 
discrimination exceedingly difficult and it is im¬ 
practical to include many species in a work of this 
scope- individuals are often numerous and a large 
number of species have been described It seems con¬ 
venient to arrange the species in the follo ™8 
artificial and intergrading groups that are here 

treated as subgenera. 

PLATYOSTOMA Conrad 1842 [ - 
stoma Fischer 1885; peatycerina Mi Her 889; 
visiTATOft Perner 1911; aulopea Dunbar 1920, 
d,stem nostoma Dunbar 1920; saffobdella 

Dunbar 1920) (*P. ventneosum). Naticiform shells 
with whorls coiled in contact at all stages. Sil., 

J}0Y 

PLATYCERAS ss. (= acroculia Phillips 1841; 
ACTITA Fahrenkohl 1844). Whorls coiled in contact 
in early growth stages but free and horn-shaped at 

later stages. Sil.-Miss., Perm.? 

ORTHONYCHIA Hall 1843 [ = igoceras Hall 
I860- palaeocapulus Grabau and Shinier 1J09, 
geronticeras Grabau 19361 (*Platyceras ( Orthony - 


chin) subvert it in Hull). Whorls free and hom-slmpcd 
at all si ages of growth. Sil.?, l>ev.—Perm. 

p. (Platyostoma) coriiutum (Kindle and Breger) 
(= “Diaphorostoma niagarcime (Hall).”) (193—1, 

2). Sil.: Mississippi Valley. 

P. (Platyceras) niagarense (llall) (193 10). 

Same as preceding. 

p. (* Platyostoma) ventricosum Conrad (193 —3, 
4). Dev. (Helderberg, Oriskany): Eastern V. S. A. 

P. (Platyceras) unguifortne llall (193 5 7). Dev. 
(Helderberg): Eastern lb S. A. 

P. (Platyceras) dumosum Conrad (193—15, 1 <»)• 
Dev. (Onondaga): Eastern U. S. A., Mississippi 

Valley. 

P. (*Orthonychia) subrectum Hall (193—19) 

Dev. (Onondaga): Eastern U. S. A. 

P. (Platyostoma) turbinatum (Hall) (193—13, 
14). Dev. (Onondaga): Eastern U. S. A. 

P. (Orthonychia) conicum (Hall) (193 17). 

Dev. (Onondaga, Hamilton): Canada; eastern and 

central U. S. A. 

P. (Platyceras) haliotoides Meek and \\ orthen 
(193 — 9 ). Miss. (Kinderhook): Mississippi Valley. 

P. (Orthonychia) tribulosum White (193-8). 
Miss. (Osage): Mississippi Valley. 

P. (Orthonychia) quincyense (McChesncy) 
(193—18). Same as preceding. 

P. (Orthonychia) parvum (Swallow) (193—11, 

12). Penn.: Mississippi Valley. 


PRAENATICA Perner 1907 
(= prosigaretus Perner 1907) 

(*Strophostylus gregarius proeva). Naticiform to 
haliotiform shells with shape similar to that of living 
Haliotis or Sigaretus ; no fold on columellar lip; 
ornamentation, growth lines, often wavy. Sil., Dev. 

(widespread). _ . , . 

P. expansa (Hall) (194—36). Dev. (Oriskany): 

Eastern U. S. A. 

PTYCHOSPIRINA Perner 1907 
(= ptychospira Perner 1907) 

(*Holopen minui). Naticiform to turbinate shells 
very similar to Platyceras ( Platyostoma ), but with 
apertural margins complete and unbroken and aper- 
ture obliquely elongated; occasional irregularities of 
growth attest a habit of fixation; ornamentation, 
usually transverse lirae or growth lines. Dev. (wide¬ 
spread). 


PLATE 194 

(Figures are *1 and original by Knight unless otherwise indicated.) 

, , ™~ —■*-5 - 

views of three different she b. ie . . T view apertural view (x2); anterior view showing sinus in lip (x2). top view 

„d .id. v S. M 51. 13. P. .......... .4. p. .5-34. 

(x2). 12. S. andrewsi [I al N ]. ^ . 17-19 N- venlricoaa. Two views of a large specimen; side view of a smaller, more 

Natlcop.1* »PP- 1«. 2 > 6 - N- “ r 8 e u y ^ o n va [ a ; Ap€r ; ur . 1 view of a email specimen; side view of a broken specimen pardy reetor^. *2. 2S. N. 
slender specimen. 20. 21. N. aubovaw pe view howi littIe of the aperture (*6>. 25-35. Trachydomia spp. 25. 26 T. 

^inUlla. Side views of two “ side Rnd apertural view , (x2). 29. 30. T. noduloaa. Side and apertural views (x2>. 

T^newellL^dfaU a^rturil viUs! 33-35. T. nodosa- Side view of small specimen; apertural and side views of large specimen. 
36. Praenatica expansa (Pal N Y 3]. Top view. 
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P. varians (Hall) (194-3-5). Onondaga: Eastern 
U. S. A. 

NATICONEMA Pornor 191)3 
(= oTOSPiKA Pernor 1903) 

(*N. similarc). Natieiform shells similar to Platy- 
ceras (Platyostama), but with eolumellar lip flattened 
and excavated; ornamentation, fine revolving lirae 
and growth lines. Sil., Dev. (widespread). 

N. lineata (Conrad) (194—0, 7). Dev. (Onondaga, 
Hamilton): Eastern U. S. A. 

STROPHOSTYLUS Hall 1H59 


largo final whorl and nearly straight but oblique outer 
lip; base without umbilicus; parietal inductura 
thickened and in most Hpeeies extended an«l flattened 
in plane of aperture, sometimes striated; ornamen¬ 
tation, growth lines alone, often fasciculate just 
below upper suture; operculum calcareous, non- 
spiral. I)ev.-Perm., Trias.? 

N. carleyana (Ilall) (194—15, 10). Miss. (Salem): 

Mississippi Valley. 

N. ventricosa (Norwood and Pratten) (194 17- 

19). Penn. (L. Des Moines): Mississippi Valley. 

N. scintillaC.irty (194—22, 23). Penn. (Missouri): 
Mississippi Valley. 

N. subovata Worthen (194—20, 21). Same as pre¬ 


(= HELICTOSTYLUS Knight 1934) 

(*S. andrewsi). Natieiform shells similar to Plaly- 
ceras ( Platyostoma) with large body whorl and a 
platclike fold on columella; ornamentation, trans¬ 
verse growth lines. Dev.—Penn. (N. America). 

*S. andrewsi Hall (194—12). Dev. (Oriskany): 

Eastern U. S. A. 

S. girtyi (Knight) (194-8-11). Penn. (Virgil): 
Mississippi Valley. 

POLEUMITA Clarke and Ruedemann 1903 


(= polytropis Koninck 1881; morphotropis 
Perner 1903; rhabdospira Perner 1903; cyclo- 
tropis Perner 1903; polytropin a Donald 1905; 
eucyclotropis Cossmann 1909; beraunia Knight 

1937) 


(*Euomphalus discors Sowerby). Discoidal to tur¬ 
binate shells with wide umbilicus and rounded or 
shouldered whorls; outer lip oblique without sinus 
but in some species convex above and concave below, 
operculum multispiral and calcareous; ornamenta¬ 
tion, revolving angulations, carinae or costae and 
transverse often fasciculate or lamellose growth lines, 
usually notched where they cross revolving ele¬ 
ments. Sil.-L. Dev. (widespread). 

P. scamnata Clarke and Ruedemann (194—14). 

Niagaran: Mississippi Valley. 

P. crenulata (Whiteaves) (194—13). Niagaran: 

Canada; Mississippi Valley. 


NATICOPSIS McCoy 1844 
(= naticodon Ryckholt 1847; catinella Stache 
1877; playtostomella Etheridge, Jr., 1880; 
neritomopsis Waagen 1880) 

(*N. pkillipsii). Neritiform to natieiform shells with 


ceding. 

N. transversa (Beede) (194—24). Perm. (Guada- 
lupian): Southwestern U. S. A. 

TRACHYDOMIA Meek and Worthen 1866 

(*Naticopsis nodosa). Neritiform shells with large 
final whorl and nearly straight but oblique outer 
lip; base without umbilicus; parietal inductura thick¬ 
ened, extended and flattened in plane of aperture; 
ornamentation, pustules often quincuncially ar¬ 
ranged. Penn., Perm, (widespread). 

T. oweni Knight (194—27, 28). L. Des Moines: 

Mississippi Valley. 

*T. nodosa (M and W) (194-33-35). U. Des 

Moines: Mississippi Valley. 

T. sayrei Knight (194—25, 26). U. Missouri: 

Mississippi Valley. 

T. newelli Knight (194—31, 32). Same as pre¬ 
ceding. . .. 

T. nodulosa Worthen (194—29, 30). Missouri: 

Mississippi Valley. 


Order Mesogastrof 



ORTHONEMA Meek and Worthen 1862 

(*Eunema? salteri). High spired shells with outer lip 
nearly straight but with tendency to turn forward 
near upper suture; nucleus smooth, orthostrophic, 
base round or flattened, without umbilicus; orna¬ 
mentation, revolving costae, commonly divided in 
pairs on upper and lower whorl faces. Penn., Perm, 
(widespread). 

*0. salteri (M and W) (195—1). Penn. (Des 

Moines): Mississippi Valley. 

O. conicum (Meek and Worthen) (195 2). 

Same as preceding. 


PLATE 195 


(Figures are xl and original by Knight unlesa otherwise indicated.] 
i Aoertural view of hototype <xG). 2. O. conicum. Side view (x4). S, 4. O. marvinwelleri. Two broken 

‘“•••ssrssTo 8PP .«. M . pu.ii.mi. ^0 G s 

iXTde vilw » M.'StuU [Walker Mu. (Chic^o). Contr 1). 10. M. aubcon.ca [Minn G S 3 (2)] 1.-15 ^ 

(Walker Mu. (Chicago). Contr 1]. 13. 14. G. mlnuta. Ai>ertural views of a specimen without shouldering and one with strong 
■"SSJTfiS IS G. JHuUU. Apertural view (xlO). 16-19. Subullte. spp. 16. S. (Cyrto^ir.) tortilla. Apertura. view (x2).17. S. 

teiebrevlformta [Ohio G 8 2 (2)1. 18. S. (Furiaplr.) aubbreria [Minn G S 3 (2)]. 19. 9. (Fualaplr.) inflataa. 20 * M*** 0 ^* 
view (xi). 21. Submit*. (Cyrtoaplr.) ventrico.ua [N Y St Cab N H Rp 20[. 22-*-S! 2 7 slZ 
fxfll the left being the holotype and showing an oblique basal view; a complete specimen (xl, x3) I ' . , 

U^Tpp i. 8. (^bull^) nsua [MinTc S 3 (2)]. 26. S. (Subullte.) aubelongatua. Apertural view (x2). 27. 9. (S-bu.Uea) regu.aria 

[Minn G83 (2)]. 
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O. marvinwelleri Knight (195 -fl, 1). Same as 
preceding. 

O. schucherti Knight (195—5). Penn, (Virgil): 
Mississippi Valley. 

ACANTHONKMA Shcrzer and Grulmu 190S 

(*A. holopiforme = liellerophon ncwbrrryi Meek). 
High spired shells with nearly straight outer lip; 
nucleus smooth, orthostrophic; base rounded, seem¬ 
ingly with minute umbilicus; ornamentation, one or 
more revolving ridges, one or more nodose. Dev. 
(N. America). 

*A. newberryi (Meek) (195—22-24). M. Dev.: 
Canada; northern Misssisippi Valley. 


Order Ncogastropoda 
SUIUUdTKS Kinmons IK-12 
(= nn.YiMiKMorsis I’orllock 1813) 

(*N. clonyatiis). Fusiform shells with moderately 
high spire and siphonal channel at base ol columella; 
aperture elongate; whorls high, deeply embracing; 
base tapering, without umbilicus; parietal iiiduetura 
complete but thin; ornamentation, fine growth lines. 
Ord., Sil. (widespread). 

This genus has many species, especially in the 
Ordovician, and for convenience they are divided 
into the following three artificial and intergrading 
groups, which are treated as subgenera. 

SUBULITES ss. Spire high, straight; whorls high, 


MEEKOSPIRA Ulrich and Scofield 1897 


{•Bulima? peracuta Meek and Worthcn). High 
spired shells with straight outer lip and without 
eolumcllar fold or siphonal channel; columellar lip 
moderately arcuate, reflexed, the reflexed portion 
continuous with parietal inductura, which passes 
out of sight within aperture before covering parietal 
wall; base roundly tapering, without an umbilicus; 
ornamentation, fine growth lines. Ord.-Perm. (wide¬ 


spread). ^ , 

M. subconica Ulrich and Scofield (195 10). Ord. 

(Richmond): Mississippi Valley. 

M. planilateralis (Foerstc) (195-6-8). Sil. 

(Medinan); Mississippi Valley. 

M. minuta Weller (195—9). Miss. (Ste. Gene¬ 
vieve): Mississippi Valley. 

*M. peracuta (M and W) (195 20). Penn. (Des 
Moines): Mississippi Valley. 


GIRTYSPIRA Knight 1936 

(*Bulimella canaliculata Hall). Small fusiform shells 
with straight outer lip and without columellar fold 
or siphonal channel; columellar lip arcuate, reflexed, 
the reflexed portion continuous with parietal induc¬ 
tura, which passes out of sight within aperture before 
covering parietal wall; base markedly tapering; 
whorls typically shouldered but this feature variable 
even within species; ornamentation, fine growth 

lines. Miss., Penn, (widespread). 

*G. canaliculata (Hall) (195—15). Miss. (Salem): 

Mississippi Valley. 

G. pygmaea (Weller) (195—11, 12). Miss. (Ste. 

Genevieve): Mississippi Valley. 

G. minuta (Stevens) (195-13, 14). Penn. (Des 

Moines) : Mississippi Valley. 


lat; aperture very narrow. 

CYItTOSPIRA Ulrich and Scofield 1X97 (*( . 
ortilis). Similar to Subulites ss but with curved spire. 

FUSISPIRA Hall 1X72 (*F. vcntricom). Similar 
•o SubuHtes ss but with more inflated whorls and 
wider aperture. 

S. (*Cyrtospira) tortilis (U and S) (195 —1<>). 
Stones River: Mississippi Valley. 

S. (Subulites) regularis Ulrich and Scofield (195 
27). Black River: Canada; Mississippi Valley. 

S. (Subulites) nanus Ulrich and Scofield (195 
25). Black River: Mississippi Valley. 

S. (*Subulites) subelongatus (Orbigny) l = S. 
elongatus Emmons) (195—26). Trenton: Canada; 

eastern U. S. A. , ir . 

S. (Fusispira) inflatus (Meek and Worthcn) 
[= *S. ventricosus (Hall) 1871, not S. ventricosus 
(Hall) 1867) (195—19). Trenton: Eastern and cen¬ 
tral U. S. A. , 

S. (Fusispira) subbrevis (Ulrich and Scofield) 

(195— 18 ). Trenton: Mississippi Valley. 

S. (Subulites) terebreviformis Hall and W r hitfield 
(195—17). Niagaran: Mississippi Valley. 

S. (Cyrtospira) ventricosus Hall (not S. ventri¬ 
cosus (Hall) 1871). (195—21). Niagaran: Canada: 

Ilf \/ T nllmr 


CERAUNOCOCHLIS Knight 1931 
(*C. fulminula). Small, cigar-shaped shells with high 
spire and high, flat whorls; sutures, except in nucleus, 
extremely shallow; aperture relatively short and 
with siphonal channel at base of columella; base 
tapering, without an umbilicus; parietal inductura 
complete, thin; ornamentation, fine growth lines. 
Miss., Penn. (N. America). 

C. harrodsburgensis (Cumings) (196—3, 4). 
Miss. (Salem): Mississippi Valley. 


PLATE 196 


[Figures are xl and original by Knight unless otherwise indicated.] 

„ Ml- , 2 C fulminula. Apertural views of holotype and a paratype (xl5). 3. 4. C. harrodaburgenala [Ind G S 30]. 

1_4 ; ^'•rd^tLrioJvi^a 6 6 BulUnorpba^ullmlformla. Apertural view (xlO): the holotype (x6). 7. Cylindrical* vanlngeni. Aper- 
Antenor and posterior vie s. ICGS Contr Can Pal 1 (4)] 9. S. paludlnaeformla. Apertural view of a specimen 

tural view (xG) 8-14. Strobeuaepp. ^ eW s ( x2. xl) of two specimens with outer lip broken away. 12. S. 

with outer lip bro en ae x - • ’ ' g «| WollanU8 (AMNH B 1 (3)J. 14. S. medlalis. Apertural view of a apecimen with outer 
; e "r; S " holotype. which has a broken aperture. 17-19. heptopWgm. .pp. 

1? ofL specimens (x4. x2>. ,9. L. Ur gat urn. Apertural view of holotype (x6). wh.ch has outer Up broken 


back. 
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+C. fulmlnula Knight (196—1, 2). Penn. (Dos 
Moines): Mississippi Valley. 

BULlMOltPllA Whitfield 1SS2 

( = uulimem.a Hull 1858) 

(*Bulimclla bulimiformis llall). Fusiform shells with 
moderately high spire and siphonal channel at base 
of columella; columella highly arcuate, with small 
siphonal fold near its base; parietal inductura seem¬ 
ingly wanting; aperture ovate; base tapering, with¬ 
out umbilicus; ornamentation, line growth lines. 
Miss. (N. America). 

*B. bulimiformis (Hall) (196-5, 6). Salem: Mis¬ 
sissippi Valley. 

SOLENISCUS Meek and Worthcn 1861 


aperture is broken, and more or less thickened on 
parietal wall; base tapering or rounded, without 
umbilicus; shell much thickened by internal second¬ 
ary shell matter; ornamentation, line growth lines. 

Dev.-Perm. (widespread). 

The numerous species of this genus, especially 
common in the Pennsylvanian, have been variously, 
though erroneously, known under the generic names 
Solcniscus, Mncrochcihts, Mncrochilinn, Sphacro- 
<loma, and others. 

S. subcostatus (Sehlotheim) (196—8). Dev. 
(Stringoccplmlus zone): Canada. 

S. littonanus (Hall) (196-13). Miss. (Salem): 

Mississippi Valley. 

S. primogenius (Conrad) (196 10, H)- Penn.: 

Mississippi Valley. 

S. paludinaeformis (Hall) (196—9). Same as pre- 


<= MACROCHKII.US Phillips 1841; mJNCan'a Bayle 
1879; MAcnocHiLiNA Bayle 1880) 

(*S tupicus). Fusiform shells with moderately high 
spire and siphonal channel at base of columella; in¬ 
ductura seemingly confined to lower part of mmr 
lip and bearing two folds which are visible only when 
aperture is broken; lower (siphonal) fold obscure 
and near base while upper fold close above it is 
more strongly developed; base taring without 
umbilicus; ornamentation, fine growth lines. Miss. 

w (.96-15, 16). Penn. (Des 
Moines): Mississippi Valley. 

CYLINDROTOPSIS Gemmellaro 1889 
(*C. ovalis). Fusiform to globular shells with well 
marked siphonal channel at base of columella, l - 
ductura complete and bearing two conspicuous 
folds” base tapering, without umbilicus; ornamenta¬ 
tion fine growth lines. Penn., Perm, (widespread) 

C vantageni (Knight) (196-7). Penn. (Des 
Moines): Mississippi Valley. 

STROBEUS Koninck 1881 
(= plectostylus Conrad 1842; 
sphaerodoma Keyes 1889) 

<*S. ventricosus). Fusiform to globular shells with 
broad siphonal channel at base of columella, in¬ 
ductura complete with more or less strongly de¬ 
veloped siphonal fold on columella, best seen when 


ceding. .. 

S. regularis (Cox) (196—12). Same as preceding. 

S. medialis (Meek and Worthcn) (196—14). Same 
as preceding. 

LEPTOPTYGMA Knight 1936 
(*Auriptygma virgatum). Fusiform to subglobular 
shells with very low, obscure fold on columella and 
with broad, shallow channel below; inductura in¬ 
complete, the parietal wall being uncovered except 
close to columella; base tapering or rounded, without 
umbilicus; ornamentation, fine growth lines or trans¬ 
verse lirae. Penn. (N. America). . 

*L. virgatum (Knight) (196—19). Des Moines: 

Mississippi Valley. 

L. simplex (Knight) (196—17, 18). Same as pre¬ 
ceding. 

MESOZOIC TO RECENT GASTROPODA 
Superorder Prosobranchia 
VELATES Montfort 1810 

(*Nerita perversa Gmelin = V. conoidcus = V . 
schmidelianus of authors). Differs from Nerita and 
Neritina (neither discussed here) mainly in peculiar 
growth of large, flat callus. CreL; Eoc. (worldwide 
distribution.) 

1 We take pleasure in acknowledging the valuable aid 
of the following, who helped us many times in various 
wavs: Drs. W. J- Clench. Julia A. Gardner. R. W. Imlay 
J. B. Reeside. Jr., L. W. Stephenson. R. B. Stewart, and 
W. P. Woodring. 


PLATE 197 


(Figures are xl unless otherwise indicated.] 

. . ™ niSGS PP 1371. 2. 3. Calllostoma spp. 2. C. (Calllostoma) philanthrope (xl.3). (Md G S. Mice]. ».^C- 
1. Urceolabrum tuberculatum <*J> l U ‘ • ‘ 1 Schlzobasia depreaaa [USGS. PP 137]. Type. 6-10. Margarltes spp. 6. M. (Perfaulax) 

canallculatum (San Diego Soc N H. ■ J ’ * ^ 7 _«,. M . (Margaritea) abyssina [Pal N J 21 Lateral views of a specimen (xl, *2) 

mudgeana [USGS Ter W J) om.U^n- U2) [Pal Cal 1) 11. 12. Diodora (Dlodora, griscoml (Md G S. Mice . Side and top 

and basal view of same. 10. M- (AUr.) orn.O'-m^> (x^M* M ., 6 Vurbon.l.a spp. 14. T. ntvea (Md G S. Mioc). 15. T. interrupt. (Md 

views. 13. Dlodora «W«ra B 1061 17. IS^Creonella trlpllcata (x4) (USGS. PP 137). Views of two shells: 181«.the Itype. 

G S. Mice). 16. T. p g^ype and a paratype. 21-23. Odostomla spp. 21. O. conoldea (xO) (Md G S. Mioe]. 22.23. O. - 

19p 20. Hallotla last* [USNM, Pr J. VI* Epltortiuin epp. 24. 25. E. (NUidlacala) linctuvn [San Diego Soc N H. Tr 6] Two 

preaaa [USGS. PP 137) Jwo views o type 29 ^PUod PP . ^ 2g E . Myanum [M d G S. MiocJ. 29. E. 

view, of a shell (*3). 26. 27- E morAgtil ,. Jol Uensie (xl .3) [Ac N Sc Phila. Pr 78]. 31. 32. Ampul .na spp. 

(Sthenorytl-) pachypleur . (Md G Sc Phila. J (2) 1). 32. A. arellana (*1.5) (Ac N Sc Phila. Pr 78). 33. 34. Am.uropsla bulbl- 

«* A * o 7 >TuSGS B m iW)^^ 37 . Velate. perversus [U Cal Pub g s 23 (12)]. Views of three specimens from France. 
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PHYLUM BRACHIOPODA 


*V. perversus (Gmelin) (197—35-37). Shape ex¬ 
tremely variable; inner lip with seven to eight small 
teeth, unequally arranged; basal callosity large. 
Eoc. (An index fossil of the Eocene throughout the 
Tethys area — Europe, Africa, Asia): West Indies 
(St. Bartholomew); Cal. (Domengine, Llajas). 

CALLIOSTOMA Swainson 1840 

(*Trochus conulus Linnaeus). Trochoid shell, with 
abrupt basal deflection, peripheral keel and flattened 
shoulders; surface with ribs or spirals; CALLIO¬ 
STOMA ss has first whorls with beaded spiral 
ridges, later ones smooth or with spiral furrows 
U. Cret.-Recent. (worldwide distribution as fossils, 
and in all present seas). 

C. (Calliostoma) philanthropus (Conrad) (197— 
2). Peripheral keel pronounced, upper spirals beaded 
or nodulated; some varieties have three beaded 
spirals with sometimes intercalated smaller smoother 
ones. Mioc. (Chesapeake): Md., Va., N\ C. 

C. canaliculatum (Martyn) (197—3). Distin¬ 
guished by its large size, prominent spiral riblets, 
and flattened base; C. costatum (Martyn), with 
essentially similar distribution, has much heavier 
shell, rounded body whorl, and is smaller. Plioc.: 
Cal.; Pleist.: Cal.; L. Cal., Mex.; Recent: Sitka, 
Alaska, to San Diego, Cal. 

URCEOLABRUM Wade 1916 
( *U. tuberculatum). Shell small, trochoid, spire ele¬ 
vated; sculpture cancellate; suture impressed; aper¬ 
ture circular and much thickened around rim; 
umbilicus wide and deep. U. Cret. (Tenn., Ala.; 
Germany). 

*U. tuberculatum Wade (197—1). Ripley: Tenn. 

SCHIZOBASIS Wade 1916 

(*S. depressa). Spire depressed; peculiar anterior 
canal, which is short and deep and perpendicular 
to shell axis, resembling a slit in anterior part of 
aperture. U. Cret. (Tenn., Ala.). 

*S. depressa Wade (197—4, 5). Ripley: Tenn. 

MARGARITES Gray 1847 
(= margarita Leach 1819 non 1814; 

eumargarita Fischer 1885) 

(*Turbo helicina Fabricius = Helix margarita Mon¬ 
tagu). “Form genus” including trochoid, umbilicated 
shells with rounded whorls and impressed suture; 
umbilicus broad; several subgenera recognized. 

MARGARITES ss (= valvatella Smith 1899 
non Gray 1857). Shell generally broader than high; 
embryonic spiral small, flattened; whorls separated 
by linelike sutures, smooth or with fine sculpture; 
last whorl large, rounded; umbilicus generally 
broad, not bounded by a ridge; aperture large, 
circular; outer lip sharp. U. Cret. (N. America)- 
Rece n t* 

PERIAULAX Cossmann 1886. Shell similar to 
Margarites ss, nearly as high as broad; whorls with 
distinct spiral and growth lines; umbilicus bounded 


by furrow and ring and internally sculptured; axial 
rim somewhat thickened, not folded over. U. Cret.- 
Plioc. (N. America; Europe; East Africa; India). 

ATIRA Stewart 1927. Shell similar to Afar- 
garites ss; whorls with fine spiral and growth lines- 
umbilicus bounded by single ridge. U. Cret. (N.’ 
America). 

PUPILLARIA Dali 1909. Mioc. (N. America; 
Iceland)- Recent. 

M. (Margarites) abyssina (Gabb) (197-7-9). 
Whorls four or more; apical angle 70° to 75°; shell 
thin, with very fine spirals, and apparently a 
stronger peripheral one. U. Cret. (Matawan, Mon¬ 
mouth) : N. J., Md. 

M. (Atira) ornatissima (Gabb) (197—10). U. 
Cret.: B. C. (Nanaimo of Vancouver Island); Cal 
(Chico). 

M. (Periaulax) mudgeana (Meek) (197—6). 
Turbinate; four and a half to five whorls, last some¬ 
what obliquely flattened above and below and 
laterally compressed or flattened around middle of 
outer side, at base of which it is angular; suture 
channeled; aperture circular, outer lip thin and 
oblique; columella arched and flattened below; 
sculpture consisting of growth lines crossed by four 
equidistant, rather sharp revolving carinae, only 
three of which are visible on volutions of spire. 
Cret.: Kan. (Dakota). 

DIODORA Gray 1821 

(= fissuridea Swainson 1840; glyphis Carpenter 
1857; capiluna Gray 1857; ?monodilepas 

Finlay 1927) 

(* Patella? graeca Linnaeus = Patella apertura Mon¬ 
tagu). Shell subconical or subcapuliform, with oval 
base; apex anterior to middle and replaced by per¬ 
foration with callus of interior; surface bearing 
radial ridges and concentric folds. Cret.-Recent 
(worldwide distribution). 

D. (Diodora) griscomi (Conrad) (197—11, 12) 
and D. (Diodora) marylandica (Conrad). Mioc. 
(Chesapeake): Atlantic Coast. 

D. aspera (Eschscholtz in Rathke) (197—13). 
Pleist.: Cal.; L. Cal., Mex.; Recent: Cook’s Inlet, 
Alaska, to L. Cal., Mex. 

HALIOTIS Linnaeus 1758 
(*H. asininus). Generic characters illustrated by 
species. Cret.?, Olig.-Recent (worldwide, but like 
other rock-clingers, almost never preserved). 

H. lasia Woodring (197—19, 20). U. Mioc.: Cal. 

CREONELLA Wade 1917 
( *C . triplicata). Characterized by three conspicuous 
folds on inner lip; most posterior of these situated 
on body of preceding whorl, other two on columella, 
former the stronger, and on each side of it is a deep 
columellar sulcus. U. Cret. (Tenn., Tex.) 

*C. triplicata Wade (197—17, 18 ). Characterized 
by its narrow, numerous whorls and its very sharp, 
strongly impressed suture. Ripley: Tenn. 
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TUllBONlLLA Risso 1X26 
(*T typica Dull and Barlach = T. pticalubi Risso, 
not T. plica!ulus Scncchi). "Korin genus” with 
numorous subgonera; shell with sinistral apex, 
cylindro-eonie, ninny whorled; n single columnar 
fold which varies in strength; smooth or ribbed. 
U. Cret.-Recent (Atlantic and Pacific Coasts). 

T. coalvillensis Meek (197—Id). Cret.: I Rah. 

T. interrupta (Totten) (197—15). With narrow 
intercostal spaces occupied by interrupted spirals; 
spirals marked on base of body whorl. Mioc.: Md. 

T. nivea Stimpson (197—14). Long ami slender 
with regular rigid vertical ribs. Mioc.?-Pleist.: 
Md., Carolinas (Pleist.). 

ODOSTOMIA Fleming 1813 
(•Turbo plicatus Montfort). Sutures depressed; 
columellar tooth; surface smooth or sculptured. 

U. Cret.-Recent. 

O. impressa Wade (197—22, 23). Characterized 
bv deeply impressed spiral line just in front of suture, 
two columellar plaits, and a Urate inner lip. U. Cret.: 

T< 0? conoidea (Broochi) (197-21). Small, short, 
with elongate body whorl; angle of young greater 
than adult. Mioc.: Md. (St. Marys?, Choptank), 
N. J. (Calvert). 


EPITONIUM "Bolten” Roeding 1798 
(= scala Brugui&re 1792; scalaria Lamarck 1801) 

('Turbo scalaris Linnaeus = Scalaria pretwsa La¬ 
marck). Turreted, nonumbilicate shells with deep 
sutures and convex whorls, marked at regular and 
frequent intervals by smooth varices; many sub- 

eenera and species. Trias.—Recent. . » 

E. sillimani (Morton) (197—26, 27). Broad spired 
and rather closely coiled, with very oblique sharp 
varices and very fine spirals; internal filhngs smooth, 
with deep sutures. U. Cret. (Ripley): N. J., Tenn., 

A1 E.’ ^(Sthenorytis) pachypleura (Conrad) (197— 
29). Short and thick, with large body whorl; varices 
thick, subspinose above; body whorl with discon¬ 
tinuous spiral in interspaces; aperture nearly circular, 

''^E^sayanum Si (197-28). Varices 7 to 11 per 
whorl, sharp and slightly obhque; m^ces 
smooth. Mioc.: ?Md. (St Marys, Choptanhl Pllo*.; 
Fla. (Caloosahatchee); Post-Plioc.. S. C., Recent. 

Va. to Key West to Tex. nQ7—24 

E. (Nitidiscala) tinctum (Carpenter) (197 - 

25). Plioc.: Cal.; Pleist.: Cal.; L. Cah.Mex.; Recen : 
Vancouver Island, B. C., to L. Cal. 

AMAURELLINA Fischer 1885 
I'Natica spirata Lamarck). Distinguished from 
Ampullina by its narrow umbilicus and high spire. 

A moragai lajollaensis Stewart (= Amauropsis 

alveata Gabb) (197—30). Eoc.: Cal. (Domengine). 


AMPULLINA Bowdich 1822 

(Sliorborn «ivci priority to AMHU.MNA 1-v-r ..«».».• IH22| 

(*.t. (h'prcsm). Shell medium-sized, iimbilieated, 
with rather distinct sliouhler and very finely punc¬ 
tate spiral lines; columella heavy, excavated, 
columellar lip nearly straight; a broad rugose area 
surrounding umbilicus anti corresponding to siphomd 
faseiole. C.ret.-Recent (worldwide distribution). 

A. avellana (Gabb) (197-32). Subglolx.se, em¬ 
bracing to above ambitus, with impressed suture; 
moderate spire; large, minutely umbiheuted hotly 
whorl; inner lip slightly callous, aperture acute 
above. L. Cret.: Cal. (Hometown). 

A. (Ampullinopsis) mississippiensis (Conrad) 
( 197 — 3 i). Large; spire somewhat elevated; suture 
deeply canaliculate; body whorl somewhat de¬ 
pressed-convex; aperture ovoid; inner lip expanded 
over umbilical region. Eoc.: Gulf Coast (U. b. A. anc 
Mex.). 

AMAUROPSIS Moerch 1857 
(*Natica helicoides Johnston = tNcrila idandica 
Gmelin). High spired, nonumbilicate; sides of whorls 
more or less flattened; those of body whorl often 
parallel to axis; sutural flattening or shelf often 
nearly rectangular to sides. L. Cret.-Recent (species 
other than Tert. should probably not be referred 

to this genus). 

“A”, bulbiformis (Sowerby) (197—33, 3-i). 

Large; whorls moderately convex, slightly depressed 
below sutural angulation sutural shelf depressed or 
canaliculate, outer lip nearly vertical. U. Cret.. 
Colo. (Pugnellus, Benton); widely distributed 

Europe and Asia. 


SINUM “Bolten” Roeding 1798 
( = sigaretus Lamarck 1799) 

('Helix haliotoides Linnaeus). Broad spired, naticoid 
shell with rapidly enlarging whorls, distended aper¬ 
ture with horny operculum, and spiral surface 
structure. U. Cret.-Recent (Atlantic and I aciflc 
Coasts of N. America). 

S. bilix (Conrad) (198-4). Rotund; umbilicus 
large; spirals crowded and in pairs. Eoc.: Ala. ('* i - 
cox), Ala. and Tex. (Claiborne). 

S. fragile (Conrad) (198-1, 2). Larger than pre¬ 
ceding (22 mm high); aperture about four-fifths shell 
length; inner lip less prominent; umbilicus small, 
spirals uniform, crowded. Mioc.: Atlantic Coast of 

U S S - scopulosum (Conrad) (198-3) Mioc.: Ore. 
(Empire), Cal. (San Ramon, San Pablo Santa 
Margarita); Plioc., Pleist.: Cal.; Recent: Cal., 
L. Cal., Mex. 

NEVERITA Risso 1826 

('N. josephina Risso = N. olla Serres). Shell 
naticoid, ovate; sutures tangential, appressed; aper- 
tural callus thick, coalescing with a huge fumde 
filling umbilicus; aperture greatly inclined. Eoc.- 
Recent (Atlantic and Pacific Coasts of N. America) 
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N. dupHcata Say (198—6). Strongly einbmcing 
whorls; spire with scarcely impressed sutures; callus 
of inner lip large, nearly or quite covering umbilicus. 
Mioc.-Recent: Chesapeake of Atlantic Coast; Plioc. 
of Atlantic and Gulf regions; Pleist. of Atlantic Coast 
and Md. southward; Recent from Mass. Hay south¬ 
ward. _ 

N. reclusiana (Deshayes) (198 —ft). Olig.-Recent: 

Pacific Const of N. America. 

VANIKOROPSIS Meek 1876 
(*Natica tuomeyana Meek and Hayden). Practically 
nonumbilicate shells of naticoid form ; inner lip thin, 
smooth, adhering to columella; surface with spirals 


broadly rounded body wlmrl with subsutural angu¬ 
lation ami narrowly flattened or connive hand be¬ 
tween this and suture, strongly carinate in central 
basal portion, while, a further angulation margins 
the broad funnel-shaped umbilicus; aperture sub- 
rhombic, about, twice as wide as high. II. Cret. 
(Coloradoan): S. Dak., Colo., Wyo. 

G. conratliana ('.abb. Like preceding, but without 
inner angulation around umbilicus. U. ( ret.: H. C. 
(Vancouver); Wash. (Vancouver), Cal. (Chico). 

G. expansa Gabb (198—21, 22). Whorls flattened 
at suture and flat or slightly concave below sutural 
angulation; basal portion without angulation. U. 
Cret. (Chico): Pacific Coast. 


and oblique riblike fold. Cret. 

*V. tuomeyana (M and H) (198—7. S). Thick, few 
whorled, last whorl large, rounded; aperture ovate; 
faint umbilical indentation; spirals numerous; ribs 
on body whorl only. U. Cret. (Claggett and Iiear- 

paw): Sask., Alta.; Mont. 

V. suciensis White (198—9). Small, subovoid, with 
small spire and blunt apex; volutions four to five; 
body whorl much expanded, with large oval aper¬ 
ture; surface with fine spirals throughout. U. Cret: 
B. C. (Nanaimo); Cal. (Chico). 


GYRODES Conrad 1860 
(*Nalica (Gyrodes) crenata Conrad). Naticoid shells 
with broad and deep umbilicus generally surrounded 
by an angulation, and a flattened or concave band 
at suture in later whorls; Eocene representatives 
referred to SIGARETOPSIS Cossmann 1888 ( Na- 
tica infundibulum Wetelet). Cret. (N. America). 

G. supraplicata (Conrad) (= *G. crenatus (Con¬ 
rad)) (198—10-12). U. Cret. (Ripley): N. J., N. C 
Tenn., Ga., Ala., Miss., Tex. (Navarro), Utah 

* G. abyssina (Morton) (198—-16, 17). Like pre¬ 
ceding but lacking basal carination. U. Cret.: Atlan¬ 
tic and Gulf Coasts (Ripley), Utah (Pierre). 

G. petrosa (Morton) (198—13-15). Like pre¬ 
ceding but smaller and with space below suture flat 
instead of concave. U. Cret.: Matawan, Monmouth 
of N. J., Md.; Ripley of Ala., Miss.; Navarro of Tex. 

G. depressa Meek (198-20). Spire depressed or 
somewhat elevated; body whorl rapidly enl ^>ng. 
subangular or narrowly rounded b^ow wdh large 
umbilicus; aperture ear-shaped. U. Cret. (Lolora 
doan): Colo.. Utah. 

G. conradi Meek (198-18, 19). Low spire, 


POLINICKS Montfort 1810 
( *p . albus Montfort = P. mnmillaris (Lamarck)). 
Naticoid; shell oval or suboval, solid, smooth; aper¬ 
ture semilunar, inner lip oblique, callous; callus 
extending into and more or less completely filling 
umbilicus; suture tangential; operculum corneous. 

U. Cret.-Recent. 

P. shumardianus (Gabb) (198 2ft). U. Cret.: 

B. C. (Nanaimo); Cal. (Chico, Tejon). 

P. (Euspira) halli (Gabb) (198—23, 24). Spire 
elevated, height about one and one-half times diam¬ 
eter; suture of internal fillings deep; umbilicus large.; 
aperture acute above, acutely rounded below. U. 
Cret.: Matawan, Monmouth of N. J. and Md.; Rip¬ 
ley of Tenn. 

TYLOSTOMA Sharpe 1849 
(*7\ torrubiae). Shell ovate or globose, thick, smooth, 
with varices (remains of former outer lips); spire 
elevated; whorls rounded; aperture ovate-lunate; 
outer lip with thickened margin; inner lip calloused. 

Cret. (southwestern U. S. A.; Mex.). 

T. elevatum Shumard (198—34). Shell ovate, 
spire produced; whorls six, regularly convex; body 
whorl shorter than spire. Cret.: Kan. (Kiowa, 
Champion), Tex. 

LUNATIA Gray 1847 

(*Natica ampullaria Lamarck). Shell ovate-sub- 
globose, rather thin; spire elevated; aperture ovate 
to semilunar; inner lip thin, or sometimes a little 
thickened above; umbilicus moderate, or without 
callosity ; operculum corneous. Cret.-Recent. 

L. pedernalis (Roemer) (198—33). Very large, 
whorls embracing to a little above middle, last one 


PLATE 198 


(Figure* are xl unle** otherwise indicated.) 

^~ sstsa into. 

Buprapllcata [USGS, PP 137). Apertural. baaal and top 8 . G. conrad. (USGS. B 1061. Apertural view of type (after 

abysain- (Pal N J 2). Baeal and apertural vie * 8 of > g 106 , 2 , 22 . G . e ,pana» [ Pa | Cal lj. Top and apertural v.ewa. 

Meek) and back view of * no ‘ her 8 pe< j'"™ e |US ' GS PP 137 ] Apertural and back view*. 25. P. ahumardlanue [Pal Cal U 2 ®-M. Lu- 
23-25. Follnlcea «pp. PP m] Apertural and back view*. 28. L. lewlall [San Diego Soc N H. M l). *»“»*• *** * 

variation in form. 33. 1>. pedem.H. [Bio. Soc Wash. Pr 8 ). Di.torted interna, fi.bng (xO.4). 34. Tylo- 

stoma elevatum (x2) (Kan G S. B 9J. 
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vontricose, somewhat separated. L. Cret.: I ox. 
(Glon Rose, Comanche Peak). 

L. halll (Gabb) (198—21^-32). U. Cret. (ltiploy). 

N. J., Ala., Miss. 

L. subcrassa (Mock anil Hayden) (198—2b, '-7). 

U. Cret. (Montanan): Saak., Alta; N. and S. I)ak. t 
Mont., Colo.; also Lance of N. Dak. 

L. lewisii (Gould) (198—28). Mioc.., 1 hoc., 
Pleist.: Cal.; Recent: Duncan Hay, B. C., to Santa 
Barbara, Cal. 

NAT1CA Scopoli 1777 

(*Nerita vitellus Linnaeus). “Form genus,” so long 
used for a “catch-all” that it no longer has precise 
biological significance, and the same may be said 
for fossil “Naticas”; as used here, the genus includes 
shells ranging in form from globose to pyramidal, 
with smooth and lustrous (rarely striated) surface; 
typically with umbilicus which is often more or less 
covered by a callus; some groups nonumbilicate; 
aperture semicircular to oval with thickenedinner 
and sharper outer lip; operculum calcareous. Trias.- 

Recent (N. America). 

“N.” (Tectonatica) clausa Broderip and Sower by 
Mioc.: Wash. (Montesano), Ore. (Em¬ 
pire); PUoc.: Ore. (Coos), Cal.; Pleist.: Alaska, 
Cal.; Japan; England; Recent: Arctic and Bering 
seas, south to San Diego, Cal., on the east and to 
Japan on the west; Arctic off northern Europe a id 
Greenland; south in Atlantic to Mass, and off 

P °"n!^ wUlUmsi'’Origin (199-5 6). NonumbUU 
cate of five whorls; spire short, of much embraced 
somewhat sunken whorls and large body whorl; 
aperture long, narrowing upward. U. Jura., lex. 

■TA'i'S«SU. -» 

inis =.t=.rt‘r; 

with faint posterior canaliculation; umbdicus moder¬ 
ate Eoc.: Nanjemoy, Aquia of Md., Va. (A close_ y 
refated 0 species, N. eminula Conrad, occurs in the 
riAiborne of A1&* and Tbx.) . «• 

% nd m^rZris n ' ( m-3h a With about five 

ssz 


elliptical, with thickened lip formiug a varix. 
Paleoc. (Midway): Ga., Ala. 

XKNOIMIORA Fiaclier 1807 

(*.Y. laevigata Fischer = Trochus concht/tiophoruH 
Horn). Broadly conical or trochiform, whorls Hat, 
abruptly angulated; angulation often prolonged as a 
sharp, sometimes spinous rim or carina; basal por¬ 
tion fiat or rounded, surface commonly with agglu¬ 
tinated foreign particles. Cret.-Recent (Atlantic 

and Gulf coastal region). 

X. leprosa (Morton) (199—10, 11). Carina appar¬ 
ently absent, the internal fillings appearing rounded 
at angle; embracing of whorls not quite to angle; 
surface generally showing cicatrices where foreign 
particles were attached. U. Cret.: Monmouth of 
N. J., Del; Ripley of Tenn.; Selma of Ala., Miss.; 

Navarro of Tex. 

*X. conchyliophora (Born) (199 7-9). With 
moderately overhanging carina, cmarginate on 
outer (lower) side; umbilicus covered by callus; 
generally covered with shell fragments. Mioc.- 
Recent: Atlantic Coast and Gulf States; Recent 
from Cape Hatteras to Gulf of Mexico and West 

Indies. 


VIVIPARUS Martini 1767 
(= vivii’arus Montfort 1810; 
paludina F6russac 1812) 

(*V. fluviorum Montfort = Helix viviparus Lin¬ 
naeus). Conical or turbinate shells with acute spire 
of rounded or flattened whorls; suture depressed, and 
often accentuated by thickening of shell below aper¬ 
ture, with continuous peristome; umbilicus minute 
or absent; habitat fresh-water. ?Penn. (Carb.), 
?Trias., Cret.-Recent (worldwide distribution). 

V. (Viviparus) couesii White (199—17). Body 
whorl somewhat flattened and slightly shouldered 
without angulation. U. Cret.: Wyo. (Bear River). 

V. (Viviparus) conradi Meek and Hayden (199— 
15, 16). Apical angle from 45° to 60°; sutures 
scarcely impressed, whorls nearly flat, angulated 
below. II. Cret.: Sask. (Belly River), Alta.; Mont. 

(Pierre). „ 

V. (Paludotrochus) trochiformis (Meek and Hay¬ 
den) (199- 12, 13). With three revolving spirals or 
angulations, between which shell is flattened. Eoc.: 
N. Dak., Mont., Wvo., Colo., Utah, N. Mex.; 


PLATE 199 

[Figure, .re xl and from USGS. An Rp 3 unless otherwise indicated.) 

1 * , . (s .„ n nieco Soc N H. M 11. 2. N. tnarylandiea [Md G S. Eoc]. 3. N. medlavla [B Am Pal 1 

1-8. Natlca spp. ** 1 ) 1 % 6 N wtlllainsi [USGS. B 266]. Apart ural and back views. 7-11. Xenophora spp. 7-9 .X.conc- 

( 4 )]. 4 .N.M«nUon.t»lBAmPal 3 (11)1-5. • 1 , 0 u.x. leprosa [USGS. PP 137). Basal and top views. 12-17. Vlvl- 

yllophoralMd G S, Mioc]. Aporturol. 'U,p. v (V|vlparlla) r . yno ldsi.nus. 15. 16. V. (Viviparus) conradi. Views of two spec,- 

paru. spp- 12. 13. V. (P.ludoUochu.ltr^U.r^^ ^ ^ ^ ^ E , ternal (concave) and internal (convex) sides of foss. ioper- 

mens. IV. V. (Vlvlparua) cou^U. 18. 19. Sc 1^ £ Apertural and back views of type. 22. C. multislriatum. Copy of Meek s ongmal 

culum (xQ). 20-22. .bowing increasing nodosity. 27-31. V.lv.U spp. 27. 28. V. (Valval.) -burnt.Weal- (USGS 

figure. 23-26. Tolotom. thomp~nh Spec meM rf<u [USGS _ B 29 , Three viewB of a . he ll. *2-38. Calyptrae. spp. 32-34. C een- 

Ter 91. Top and basal v.ews o( type (*3). . 29-3 • * 36 . c . mwn u,aris [San Diego Soc N H. M 1]. Side and ventral view.. 37. C. 

tr.Ua [Md G S. Mioc). Side, dorsal. ^ (l0 6) [Md G S. Mioc). 39. Cruelbulum splnoaum [Pacific RR Rp 5J. 40-44. Crepldul. 

diegoan. (Ac N Sc pl «'j fornlcat. [Md G S. Mioc], 44. C. llr.U [Conrad: Fos Shell. Tert Fm 1 0)1. 
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B. C. (some of those references may he U. (’ret. nr- 

cording to Henderson (I9.k», 175)). 

V. (Viviparus) raynoldsianus Meek ami Hayden 
(199—1.4), Smooth, round whorled, with apical angle 
of 00° to t>5°; aperture nearly circular; umhilicus 
small. Eoc.: Mont. (Fort Union), ('oh>., I’tah. 

SCALEZ Hanna ami (laylord 102-1 
(«VS. petrolia). Shell calcareous, thin, flattened, 
ovate; nonspirnl, concentric nucleus (apex) placed 
a short distance beneath dorsal margin, but almost 
in center, longitudinally; exterior with concentric 
growth lamellae; interior smooth, and with a de¬ 
pressed groove near ventral margin; considered an 
operculum of a fresh-water gastropod. L. C’ret.- 

Paleoc. (western U. S. A.). 

*S. petrolia H and C, (199-1S, 10). Plioc.: ( al. 

(subsurface). 

CAMPELOMA Rafinesque 1819 
(*C. crassula ). Like Viviparus {si), but thick- 
shelled and with thickened inner lip; smooth, rarely 
with exceedingly fine spirals; habitat fresh-water. 

U Cret.-Recent (N. America; ?Europc). 

C. vetulum (Meek and Hayden) (199—20, -1). 
Small, inner lip scarcely thickened; umbilical region 
indented; surface obscurely spiraled. U. Cret.. Judith 
River and Belly River of Mont.; Sask. and Alta; 

Lance of Mont., Wyo. /iqq_ 99 V 

C. multistriatum Meek and Hayden (199 — )• 

Apical angle about 45°; sutures impressed; no shelf; 
whorls round. U. Cret. (Laramie): Wyo., Colo.. 
Alta.; Eoc.: N. Dak. (Fort Union). 

TULOTOMA Haldeman 1840 
CPaludina magnifica Conrad). Like Viviparus but 
with angular whorls; fresh-water. Cret. (N. Amer- 

iC T! thompsoni White (199-23-26) U. Cret.: 
Lance of Mont., Wyo., Colo.; Mesaverde-Fruitland 

of Colo., N. Mex. 

VALVATA Mueller 1774 
(*V cristata). Small umbilicate shells of naticoid 
form, with a few regularly enlarging whorls forming 
a conical or discoidal spire; aperture circular, per - 
stome continuous; operculum horny multispiral 
h a hit at fresh-water; numerous subgenera and 
species. Jura.-Recent (worldwide distribution^ 

V. scabrida Meek and Hayden (199 29-31). 

Minute, rather loosely coiled, with obtuse conical 


spirt* and deeply impressed sutures; aperture cir¬ 
cular. U. Jura. (Morrison ami equivalents) L. (’ret.: 
Wyo., (’olo. 

V. (Valva(a) siibumbilicafa (Meek and Hayden) 
(199 27, 28). Large, few wlmrletl, spire low, um¬ 

bilicus small. Eoc. (Fort t mon): X. Dak., Mont. 

(WIATTRAEA Lamarck 1799 

(*l*alvlla rhiiunsis Linnaeus). Thin, eonieal, spiral 
shells, with last whorl greatly expaialtsl; aperture 
basal, with an internal spiral diaphragm which has 
a twisted columellar border. II. Cret.-Recent. 

C. diegoana (Conrad) (199—37). Eoc., Olig.: 
Wash, to ('al. 

C. aperta Solamler (199—38). Large, gibbous, 
with regularly enlarging spirals, the later ones 
strongly spinous. Eoc.: Gulf Coast; Mioc.: Md. 
(Choptank, Calvert), X. J. (Shiloh); M. and U. Eoc. 
of Hampshire and Paris basins. 

C. centralis Conrad (199—32-34). Conical, with 
apertural rim projecting beyond last whorl; surface 
smooth except for a few irregular spiral lines and 
growth lines. Mioc.: Md. and \ a. (St. Marys), N. C. 
(Yorktown), N. and S. C. (Duplin), Fla. (Chocta- 
whatchee); Costa Rica; Dominican Republic; 
Trinidad; Plioc.: N. C. (Waccamaw), Fla. (Caloosa- 
hatchee); Trinidad; Recent: Cape Hatteras to Gulf 
of Mexico and West Indies in 1 to 52 fathoms. 

C. mamillaris Broderip (199—35, 3G). Mioc.: Ore. 
(Empire), Cal. (San Pablo); Plioc., Pleist.: Cal.; 
Recent: Alaska to S. America. 


CRUCIBULUM Schumacher 1817 

(*Patella auriculata Chemnitz and Dillwyn = Patella 
auricula Gmelin = Crucibulum planum Schu¬ 
macher). Patelloid shells with coiled protoconch and 
strongly expanding body whorl; platform deeply 
concave, producing cup and saucer aspect. Tert.- 
Recent (Atlantic and Pacific Coasts). 

C. grande Say (200—29, 30). Mioc.i \ a- 1 N. C . 

C. costatum (Say) (200—31, 32). With strong pli¬ 
cations often extending to beak; cup free at periphery 
in adult. Mioc.: Va. (St. Marys, Yorktown), S. C. 
(Duplin), Fla. (Choctawhatchee). 

*C. auriculum (Gmelin). Depressed, with fine, 
radiating, frequently dichotomous lines on upper 
surface. Mioc.-Recent: S. C. (Waccamaw), Fla. 
(Choctawhatchee, Caloosaliatchee); Recent: Ha. 
and Gulf of Mexico to northern Brazil at 25 to 100 
fathoms. 


PLATE 200 

(Figures are xl unless otherwise indicated.] 

i M Ineculpta. 2 . 3. M. wyomlngeiwla. Views of two shells. 4. Gonlobasls chrysalis (USGS, An Rp 

1-3- Melania spp. IUSGS. A P )■ ' ”* R 3] Dack view of BmB u shell: apertural and back views of a large shell. &- 12 . .Utteh* «PP- 

3J. 5-7. Pyrgullfer. ™ero» M 1, Apertural views of three shells (x2). II. 12. L. berryl (USGS. PP 137], Type <*2)- 

8-10. L. acidulate (San D ‘ g , 4 A (St^ll.xla) alve.U (Conrad: Fos Shells Tert Fm 1 (3)]. Apertural and basal view.. 15 A. Stella*!.) 

13-25. Architectonic, spp. . [Carnegi e Inst. Pub 385]. 16-18. A. (Paeudotorlnia) euprepa. Views of hoJotype (*4) . 

cognate (*1.5) [Ac N ’ . .. Three views of holotype and top view of a smaller shell showing sculpture of early whorls. 

19 - 22 . A. (Pella*!.) MH 22 ^ 3 ^ 52 ! Three views of a" shell (*1 5). 26. 27. Caecum mexlcanum (.18) UP Hi- Young .hell; 
23—25- A. < Ar w ch, ‘ e ' t ® n ‘ C . ecum (Mlcranelllum?) p.tuxentium [Md G S. Mioc). 29-32. Crucibulum spp. 29. 30. C. grande (Ac N 

£‘J* (2 *41 °V: y nUa,?nd C a“r.^ 3U32. C. col. (Md G S. Mioc]. Dorsal and ventral view. (*0.7). 
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C. spinosuni (Soworby) (199 39). Plioc.: ( al.; 
pieist.: Cal.; L. Cal. anil Onxacu, Mox.; Recent: 
Trinidad; Cal.; L. Cal. to Tomo, Chile, and the 
Galapagos Islands. 

CREPIDULA Lamarck 1799 

(*Patella fomicata Linnaeus). Slipper-shaped, with 
beak nearly or quite marginal, and often enrolled; 
elongate aperture is partly covered by a platform 
or thin lamellar expansion of inner lip. U. Cret. 

Recent (Atlantic Coast). 

C. lirata Conrad (199—44). Leak much produced 
strongly curved to side and forward, with subspiral 
apex; form narrow, elongate and deep; surface with 
irregular striae or costae and transverse wrinkles. 
Eoc.: Ala. (Claiborne). 

C. plana Say (199 -40, 41). Flat; apex marginal 
not enrolled; shell elongate; platform covering about 
half shell length. Mioc. and Plioc.: Atlantic Coast, 
Pieist.: Atlantic and Gulf Coasts; Recent: Prince 
Edward Island to Tex. 

*C. fornicata (Linnaeus) (199—42, 43). Convex, 
with enrolled apex and deeply set platform, \\idely 
distributed in marine Mioc.-Recent of the Atlantic 
and Gulf Coasts of N. Amercia. C. onyx Sowerby of 
the Mioc.-Recent of the Pacific Coast of N America 
mav be a variety of, or identical with C./ormca/a. 

C. princeps Conrad (201—20, 21). Shell la g , 
about one and a half whorls; apex curved sharply 
in and up. Mioc.: Alaska; Wash., Ore., Cal.; Phoc., 

Pieist.: Cal. 

GONIOBASIS Lea 1862 

(*G. osculata). Turreted shells with surface ranging 
from smooth to spirally striate ribbed, or with sharp 
nodes upon angulation of whorls; aperture oval, 
rounded anteriorly; operculum horny, apex usua } 
bursting open. Cret.-Recent. (N. meric . . 

G. chrysalis Meek (200—4). U. Cret.. 

(Bear River). 


spinoso nodes on angulation; spirals simple, not 
strong. |I. Cret.: Laramie of Wyo., Colo.; Edmonton 
of Sask., Alta. 

“ M.” insculpta (Meek) (200 -l). Sutures scarcely 
impressed, ribs continuous on flattened whorls, 
thick, round, and separated by impressed lines only. 
U. Cret. (Laramie): Colo., Wyo.; Montanan: 
Dakotas (Fox Mills), Colo. (Fruitland), Wyo. 
(Mesaverde), N. Mex. (Fruitland). 

P V lt( IU LI F Fit A Meek IH71 
(* Melanin humerasa). Thick, elongate, oval shells; 
whorls with narrow shoulder bounded by strong an¬ 
gulation on which ribs arc produced as spino.se 
tubercles; spirals numerous but subdued; aperture 
oval, sometimes with very faint canal. Cret.-Eoc. 
(N. America; Europe; Asia; India ). 

*P. humerosa (Meek) (200 -5-7). Shoulder con¬ 
cave, tubercles strong, blunt, and produced down¬ 
ward as ribs which die away on lower body whorl; 
spirals broad but generally faint; a faint indication 
of anterior notch in aperture. U. Cret. (Bear River): 
Wyo., Idaho, Utah. 

LITTORINA F6russac 1822 
CL littoralis). Shell thick, turbinate, columellate; 
aperture rounded; outer lip sharp; inner lip smooth, 
excavate; sculpture of weak spiral lines. Cret., Eoc. 
Recent (Atlantic Coast of Europe and N. America; 

Pacific Coast of N. America). . ... 

L. berryi Wade (200—11,12). Characterized by its 
spiral ridges and growth lines, and by its thin outer 
lip, which is slightly crenulate. U. Cret.: Tenn. 

(R L Pl scutulata Gould (200-8-10). Pieist.: Cal. to 
Mex.; Recent: Kodiak Island, Alaska, to L. Cal., 

Mex. 

ARCHITECTONICA “Bolten” Roeding 1798 
(= solarium Lamarck 1799) 


MELANIA Lamarck 1799 
CAf amarula Linnaeus). Shell smooth or spirally 
striated or with transverse ribs or nodes; aperture 
oval rounded anteriorly; differs from Ganwbastsm 
being viviparous rather than ov,parous. Jura.- 

Re i C tTs‘possible that the following species should not 
be assigned to this genus. f9nft _ 2 Young 

“M ” wyomingensis (Meek) (200 2, 3). i g 

like adult ^Goniobasis; later whorls abruptly angu- 
lated! with concave shoulders and ribs replaced by 


(*Trochus perspective Linnaeus). Depressed-conical 
to flat and deeply umbilicated shells, with strong 
peripheral angulation in the most specialized 
species; nuclear whorls heterostropluc; surface 
smooth or with spirals; aperture quadrilateral; um¬ 
bilicus with notched margins or spiral; operculum 
horny. Cret.?, Eoc.-Recent (Atlantic and Pacific 

Coasts of N. America). 

A. (Stellaxis) alveata (Conrad) (200 13, 14). 

Spire trochiform; sutures not impressed; whorls flat, 
smooth, and with two spirals near suture; angula- 


PLATE 201 

I Figures are xl unlew otherwise indicated.] 

- , -.-ainica 4 Vermicuiarla spirals (x3) (Carnegie Inst, Pub 385). 5. Casalope 

,- 3 . Lemlntlnaspp. [Md G B. MlocJ. 1. 2. U [USGS. B 106). 7. 8 . T. encrinoldes [Pal N J 2). Type specimen 

Kranneri (Ark G S, B 1]. 6-19. Turrit ella spp. 6 . • ( V 1 2- 12* USGS PP 137). Portion of surface enlarged; an incomplete 

brannen IAtk o . 9-12. T. vertebroldes (9-11: Pal N J 2 12. i 14 - 16 . T. mortoni [Md G S. 

E£ A o"j «-t SC. Tr 3? ... OeplduU —-M (USGS. PP «. Interna, 

view; profile view (xl. 2 ). 
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tion slmrp, base flattened with |icriphernl grooved 
lines; umbilicus deep, margined by ring of triangular 
dentations. Eoc. (Claiborne): Ala., Tex. 

A. (Stellaxis) cognata Guhb (200 — 15). Umbilical 
carina heavily serrated. Eoc.: Cal. (Tejon). 

A. (Architectonica) nobilis quadriseriata (Sowor- 
by) (200—23-25). Mioc.: Dominican Republic. 

A. (Psilaxis) krebsii lanipra Wood ring (200 -19- 
22). Mioc.: Dominican Republic. 

A. (Pseudotorinia) euprepes Woodring (200 -16- 
18). Mioc.: Dominican Republic (Cercado, Gumbo). 

CAECUM Fleming 1817 
(*Dentalium trachea Montagu). Coiled part of shell 
discoidal with one to three whorls; tubular part 
curved, slowly enlarging and smooth, ribbed or an- 
nulated; cross section circular; apertural end closed 
by a curved or conical septum, sometimes with warty 
or fingerlike apophyses. Eoc.-Recent (worldwide dis¬ 
tribution). 

C. (Micranellium?) patuxentium Martin (200— 
28). Only sculpture consists of 30 to 40 strong, regu¬ 
lar, closely set annulations. Mioc.: Md. (Choptank). 

C. mexicanum Collins (200 —26, 27). M. Mioc.: 
Isthmus of Tehuantepec, Mex. 

LEMINTINA Risso 1826 
(*L. cuvieri Risso = Serpula arenaria Linnaeus). 
Shell attached or free, tubular, often large, irregu¬ 
larly convoluted; divided at intervals by partitions 
concave forward; aperture circular; sculpture con¬ 
sisting of fine granular spiral threads. U. Cret.?; 
Eoc. (N. America; Europe; Java)-Recent (worldwide 
distribution). 

L. granifera (Say) (201—1, 2). Mioc.?: Tampa of 
Fla.; Chesapeake of N. J., Md., Va., N. C. 

L.? virginica (Conrad) (201—3). Differs from 
preceding in being less intricately coiled and in 
lacking surface sculpture except growth lines and 
wrinkles. Mioc.: Va. (St. Marys). 

VERMICULARIA Lamarck 1799 

(*Serpula lumbricalis Linnaeus). Shell unattached; 
first whorls turritelloid, later ones irregularly coiled; 
surface bearing spiral ridges and also growth lines; 
aperture round generally. U. Cret.-Recent (world¬ 
wide distribution). 

V. spirata (Philippi) (201—4). Shell small; first 
five to seven whorls forming a slender, turritelloid 
spire, remaining two or three irregularly coiled or 
twisted. Mioc.: N. C. (Duplin), Fla. (Choctawhat- 
chee); Jamaica (Bowden); Dominican Republic 
(Cercado, Gurabo); Plioc.: N. C., Fla.; Costa Rica; 


Trinidad; Plcisl.: N. Recent: Eastern coast of 
U. S. A. from New England south to Bahia and east, 
to Bermuda in 3 to 175 fathoms. 

CASSIOPE Cor,uand 1865 

(= (il.AlH'ONlA (iiebel 1852; omimiai.ia Zekeli 1852) 

(Genotype not discovered; apparently uncertain.) 
Thick-shelled, conical or turreted, narrowly urn- 
bilicatc; whorls spirally ribbed, rarely smooth; aper¬ 
ture oval with faint canal; anterior and median slit 
on outer lip. Cret. 

C. branneri (Hill) (201-5). L. Cret. (Trinity): 
Ark., Tex. 

TURRITELLA Lamarck 1799 

(*Turbo terehra Linnaeus). “Form genus," with 
numerous subgenera and many species, including 
shells which have high, turreted and pointed spire; 
numerous variously spiraled whorls separated by 
moderately incised sutures; aperture oval, round 
or quadrangular, with thin outer lip anti no plica¬ 
tions. Trias.-Recent. 

HAUSTATOR Montfort 1810. Many rather .high 
whorls, flattened on side and separated by deep linear 
sutures; spiral striae and weak growth lines; aper¬ 
ture rounded quadrangular. 

PEYROTIA Cossmann 1912. Larger and more 
coarsely ornamented than Haustator, and with rather 
deeply incised suture; strong angular ridge at base 
of whorl just above suture. 

TURRITELLA ss. Characterized by high, slender 
turreted shell of many rounded, spirally ridged 
whorls which are separated by strong sutures; aper¬ 
ture round. 

T. (Haustator) whitei Stanton (201—6). About 
30 slender whorls, when full grown, embracing nearly 
or quite to moderate angulation; shoulder flat or 
gently convex; primary spirals six to eight, minutely 
nodose in later whorls and subspinous in adult; 
secondary spirals generally present. U. Cret. (Colo¬ 
radoan): Kan., Colo., Utah. 

T. vertebroides Morton (201—9-12) Slender, 
long, apical angle about 12°; volutions gently convex 
with five to six strong primary spirals, with weaker 
secondary ones, and still fainter tertiaries; suture 
depressed. U. Cret.: Monmouth of N. J.; Peedee of 
Carolinas; Ripley of Tenn., Ala., Miss.; Nacatoch 
of Ark.; Navarro of Tex. 

T. encrinoides Morton (201—7, 8). Center of 
whorl flattened, basal angle pronounced, whorls 
embracing to within a short distance of angle; three 
to four strong primary spirals with strong secondary 
ones between; internal fillings more compact than in 
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[Figure* are xl and from Wag Free Inst Sc. Tr 3 unless otherwise indicated.] 

1-25. Turritella epp. 1. T. atmeta. 2. 3. T. Indents (Md G S. Mioc]. 4-6. T. plebela (xl.2) [Md G S. Mioc]. Fig. 6 is var. octonaria. 7. T. 
a equ I striata (xl.5) [Md G S. Mioc]. 8. T. variabllle (xl.2) [Md G S. Mioc]. 9. T. cumberlandla [Md G S, Mioc]. 10. T. subannulata. 
Type (x2 3) 11. T. aplcalis. Type (xl.8). 12. T. perattenuata (x0.9). 13, 14. T. (Haustator) pacheoensls [USGS. An Rp 17 (1)1. Young 
and adult shells. 15. T. uvasmna (x2) [USGS. B 398]. 16. T. oedyana [USGS, B 398]. 17. T. exaltata [Md G S. Mioc]. 18. T. Inezana 
[USGS, B 322]. 19-25. T. cooper! [San Diego Soc N H, M 1). A number of specimens illustrating variation in form and sculpture. 
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T. vertebrouies. U. Orel.: Monmouth of N. .1., Mil.; 
Matawan of Del.; Riplev of Tenn. 

T. trilira Conrad (201 —12). Whorls slightly eon- 
vox, sutures depressed; three strong spirals, a 
fourth generally covered at suture. II. Cret.: N. J. 
(Wononah), Aid. (Matawan, Monmouth), C’aro- 
linas (Black Creek, l’eedee), Tenn. (Ripley), (la. 
(Kutaw, Ripley), Ala. (Ripley, Selma), Miss. 
(Eutaw, Ripley), Ark. (Austin, Marlhrook. Naea- 
toch, Arkadolphia), Tex. (Taylor, Navarro). 

T. tippana Conrad. Differs from T. trilira in the 
scarcely depressed suture and in having four spirals, 
the lower three subequidistant, the upper more dis¬ 
tant and stronger; and in having a few intercalated 
spirals. U. Cret.: N. J. (Matawan), Md. (Mon¬ 
mouth), Tenn. and Miss. (Ripley), Tex. (Navarro). 

T. mortoni Conrad (201—14-10). Volutions angu- 
lated, shoulder slightly concave, with two to three 
primary and several secondary spirals; keel very 
angulate in specialized varieties (T. mortoni post- 
mortoni (201—17)); body whorl, below angulation, 
mostly covered by succeeding whorl; aperture sub- 
quadrangular. Paleoc., Eoc.: Aquia of Md., \a.; 
varietal forms in Midway of Tenn., Ala. to Ark. and 
Tex.; Wilcox of Ala. 

T. (Peyrotia) humerosa Conrad (201 —IS). 
Whorls nearly flat in center, with strong primary 
and fainter secondary spirals; an angulation near 
base, visible only in body whorl, and a strong sub- 
sutural thickening carinated by two spirals; aper¬ 
ture subquadrate. Paleoc.: Aquia of Md.; varietal 
forms in Ala., Ark., Tex., and Alex. 

T. (Peyrotia) tampae Heilprin (201—19). Center 
of whorls slightly concave with a zone of two sunken 
spirals of three spiral grooves; basal angle pro¬ 
nounced and slightly carinate; sutures scarcely 
depressed except final gerontic stages; whole surface 
of shell covered with fine, sharp but almost micro¬ 
scopic spirals. Mioc. : Fla. (Tampa). 

T. atacta Dalh (202—1). Whorls convex, but con¬ 
vexity marred by three strong spirals. Mioc.: Fla. 

(Tampa). . 

T. indenta Conrad (202—2, 3). With very deep 
sutures in older whorls owing to abrupt lower and 
upper angulations, and slight loose coiling; young 
whorls in contact; sides concave, faintly spiraled. 

Mioc.: Md. (Chesapeake). 

T. aequistriata Conrad (202—7). Small, whorls 
embracing nearly up to angulation, above which they 
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are almost Hat, except for a second laint angulation 
or strong spiral some distance below suture, and 
very line spirals; aperture longer than wide. Mioc.: 
N. .1. (Shiloh), Md. (Calvert). 

T. plebcia Say (202 l (»). Whorls convex, suture 
depressed; spirals numerous; var. octonaria lias 
whorls flattened (202 (>), and another has one 

strong spiral, the others variable. Mioc.: (Chesa¬ 
peake): N. .1., Mil., Va. 

T. variabilis Conrad (202 -X). Very long and 
slender, sutures scarcely impressed; four primary 
spirals, thick, rounded, in pairs, separated by second¬ 
ary finer ones. Mioc.: Same as preceding; also N. C. 
(Chesapeake). 

T. cumbcrlandia Conrad (202—9). With two, 
rarely three, strong spirals and numerous finer ones; 
suture closed or depressed. Mioc. (Chesapeake): 
N. J., Md., Va. 

T. exaltata Conrad (202—17). Slender like pre¬ 
ceding, with strongly carinate angle overhanging; 
shoulder concave with faint spirals, one near suture. 
Mioc.: Md. (Calvert), Va. (St. Marys). 

T. subannulata Heilprin (202—10). Main angula¬ 
tion at center of whorl pronounced; whorls flat and 
sloping above, vertical below to second carina, after 
which whorl rounds downward; whorls embracing 
nearly to second carina; strong spiral above suture. 
Mioc., Plioc. : Carolinas (Waccamaw), Fla. (Caloosa- 
hatchec). 

T. perattenuata Heilprin (202—12). Very long 
and slender, whorls deeply concave in middle, a 
strong, rounded, commonly cancellated spiral above 
basal angulation, and a stronger double or triple one 
at a similar distance below suture, which is broadly 
depressed; one to two faint spirals in concave space 
of adult whorls. Plioc.: Fla. (Caloosahatchee). 

T. apicalis Heilprin (202—11). Shorter and more 
rapidly tapering than T. perattenuata, with a similar 
cancellated median spiral; upper carina single. 
Plioc.: Fla. (Caloosahatchee). 

T. (Haustator) pacheoensis Stanton (202—13, 
14). Paleoc.: Cal. (Martinez). 

T. uvasana Conrad (202—15). Whorls with sides 
straight, oblique above, rounded below; revolving 
striae more prominent on lower portion of whorl. 
U. Eoc.: Wash, to Cal. (Tejon). 

T. inezana Conrad (202—18). High-spired with 
flatsided whorls obtusely or obscurely carinated on 
each side of suture. L. Mioc.: Cal. (Vaqueros). 
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[Figure* are xl unlee* otherwise indicated.) 

1 2. Nerinea goodelll [USGS, B 260) .Longitudinal section and portion of a shell. 3-6. Mesalla spp. 3, 4. M. seratim-granulata [Pal Cal 1J. 
Fragmental specimen and same enlarged. 6 . M. martinezensia [Ac N Sc Phila. Pr 78). 6. M. vetuata [B Am Pal 7 (32)1. Back view show¬ 
ing twist in columella (xl. 6 ). 7, 8. Nerinea spp. [Pal Abhand 4 (4)). 7. N. cultrispira. 8. N. austinensis. 9-12. Nerinella spp. 9-11. N. 
stantoni [USGS, B 266). A nearly complete specimen; fragment enlarged (x3); longitudinal section of latter. 12. N. aubula [Pal Abhand 
4 (4)]. 13-16. BiUlum spp. [13, 15, 16: Wag Free Inst Sc, Tr 3 (2); 14: San Diego Soc N H, M 1). 13. B. boiplex (x7). 14. B. eachrlchtif. 
15. B. permutablle. Type (x4.5). 16. B. cosamanni (x4). 17. Alabina cerithldloidea (xl3) (Wag Free Inst Sc, Tr 3 (2)). 18. Alabina curta 
[Carnegie Inst, Pub 385). Holotype (x 8 ). 19-21. Ectlnochilus spp. 19. E. laqueatuxn (xl.3) [B Am Pal 7 (32)). 20, 21. E. macilentum 
[USGS. B 51). 22. Anchura abrupta [Ac N Sc Phila, J (2) 4). 23. Anchurm roetrata [Pal N J 2). 24, 25. Drepanochllus spp. (USGS, PP 128]. 
24. D. amerlcanum. Dorsal view of immature specimen. 25. D. americanum pusilliun. Type (x2). 26. Anchura falclformls (Ac N SoPhila, 
Pr 78] 27, 28. Pugnellus densalus [USGS, PP 137]. 29. Cerithlum boaquenae (Tex G S, An Rp 4]. A fragmental internal filling. 30-32. 
Pugnellua fueiformla (USGS, B 106). 
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T. ocoyana Conrad (202 16). Whorls with 

straight sides and rounded base; spiral lines well 
marked. Mioc.: Cal. (U. Vaqueros). 

Woodring (1929, 250, 257) has pointed out that, 
large, strongly keeled ocoyana-Y\ke Turritellas are 
widely distributed in tropical America. They have 
been reported from Mex., Columbia and Venezuela 
on the east; from L. Cal., Panama, Ecuador, and 
Peru on the west. They come from two middle Mioc. 
horizons. 

T. cooperi Carpenter (200—19-25). Plioc. : Cal.; 
Pleist.: Cal., L. Cal., Mex.; Recent: Cal. Coast. 

MICSA LI A Gray 1840 

(*Cerithium me sal Adanson = Turritella brcvialis 
Lamarck). Turritelloid shell with whorls rounded, 
ornamented with spiral ridges or carinae; aperture 
oval; differs from Turritella in its large apical angle 
and slightly developed anterior canal. Cret. (world¬ 
wide distribution )-Recent. 

M. seratim-granulata (Roemer) (203—3. 4). 
Large, slender, elongate, with numerous whorls 
flattened on side, each later projecting basallv over 
preceding; alternating spirals noded, varying in 
number; nodes low and round or elongate, with 
spirals rather coarse and well separated. L. Cret.: 
Kan. (Dakota), Tex. (Fredericksburg, Washita), 
N. Mex. (Purgatoire, Washita), Cal.; Mex. 

M. martinezensis (Gabb) (203—5). Charac¬ 
terized by broadly sinuous outer lip, and but two 
prominent spiral lines above angle. Paleoc. : Cal. 
(Martinez). 

M. vetusta (Conrad) (203—6). Sutures sharply 
impressed, but shallow, spirals fine, alternating in 
size; ribs arcuate, indistinct, generally obsolete; 
whorls slightly angulated just below suture; aper¬ 
ture obliquely elliptical, effuse; inner lip somewhat 
folded, slightly reflected at base. Eoc.: Ala. (U. 
Claiborne). 

NERINEA Defrance 1824 

(*N. tuberculosa). Turritelloid in form, but aperture 
with short anterior notch and columella with simple 
folds which also are commonly found on both inner 
and outer lip. Jura., Cret. (southwestern U. S. A.; 
Mex.). 

N. goodelli Cragin (203—1, 2). Sides of whorls 
concave, strongly carinated at base, with three or 
four rather marked spirals; outer wall with one 
prominent, thin, acute fold internally, extending 
scarcely half way across the chamber (well seen in 
longitudinal sections); columella partly hollow and 
with smaller fold, while a third one occurs near 


middle of upper side of ehamher. Jura.: Tex. (Ma¬ 
lone). (A related if not identical form occurs in the 
U. Jura, of tin* Mazipil region of Mex.) 

N. austiiiensis Roemer (203— K). Large; apical 
angle about 20°; whorls gently concave, smooth, 
basal angulation nodose; columella with two or three 
sharp folds, middle one if present smallest.; miter lip 
with one sharp fold directed downward. L. Cret.: 
Tex. (Edwards, Glen Rose). 

N. cultrispira Roemer (203—7). Much more 
slender than preceding; whorls smooth, strongly 
concave; basal carina a sharp, bladelike keel; 
columella with single fold, and outer lip with faint 
one, obsolete in adult.shell. L. Cret. : Tex. (Edwards). 

NERINELLA Sharpe 1849 
(*A. dupini Orbigny). Like Nerinea, but with 
columellar fold generally wanting; a fold commonly 
occurs on inside of outer lip. Jura., L. Cret. 

N. stantoni Cragin (203—9-11). Exceedingly slen¬ 
der; whorls with gently concave sides bearing four 
equidistant spirals; upper and lower angulations 
sharp and appearing as spirals; no columellar fold 
but a blunt one on inner side of outer lip. U. Jura.: 
Tex. (Malone), Utah (Twin Creek). 

N. subula (Roemer) (203—12). Slender and 
subulate; suture scarcely depressed; sides of whorls 
flat with two (rarely three) rows of small tubercles 
on basal portion of body whorl; aperture elongate; 
no columellar or labial folds. L. Cret.: Tex. (Ed¬ 
wards). 

BITTIUM Leach 1847 

(*Murex reticulatus Montagu = Strombiformis retic- 
ulatus Costa). “Form genus” applied to small tur- 
reted shells with spirals and costae which generally 
cancellate each other; aperture with short straight 
canal and sharp outer lip. Jura.-Recent (Atlantic 
Coast). 

B. permutabile Dali (203—15). Greatest con¬ 
vexity of whorls below middle of exposed part; costae 
strong but becoming obsolescent toward suture; 
spiral fine, often compound; aperture with feeble 
canal. Mioc.: Fla. (Chipola). 

B. cossmanni Dali (203—16). Shorter and stouter 
than preceding, with which it occurs. 

B. boiplex Dali (203—13). Long, slender, round- 
whorled; three strong spirals cancellating the ribs; 
occasionally strong varixlike ribs; simple spirals on 
body of last whorl, and sometimes above suture; 
aperture without canal. Occurs with preceding. 

B. eschrichtii (Middendorff) (203—14). Plioc.: 
Ore. (Coos), Cal.; Pleist.: Cal.; Recent: Sitka 
Alaska, to Puget Sound. 
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(Figures are xl unless otherwise indicated.} 

l_t. Strombus spp. (Wag Free Inst Sc. Tr (1)}. 1* 2. S. aid rich 1 (xO.9). 3. 4. S. chipolanua (x0.8). 5-8. Calyplraphorua spp. (x0.7) |Md 
G S. Eoc]. 5, 6. C. jackaonl. 7. 8. C. trinod Iferoua. 9-11. Aporrhais app. (USGS, B 106; after White). 9. A. (Perisaoptera) prolabiata. 
10, 11. A. (Lispodesthee) nuptialla. Type, enlarged; small specimen enlarged (type of Liapodtathea linaulifera). 12, 13. Tesaarolax dia- 
torta (Ac N Sc Phila, Pr 78). 14, 15. Pierocerella polnsettiformia [14. Pal N J 4; 15. 1_ Tex Pub 4101; print furnished by L. W. Stephenson|. 
Holotype. 19-20. Orthaulax spp. (Wag Free Inst Sc 3 (1)1. 16, 17. O. pugnax. Type (x2). 18—20. O. gabbi. Two views of a mature shell 
(xO.H); young shell. 
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ALABINA Dull 1902 

(*Rittium cerithidioulc). Shell small, slender, body 
whorl varicose; nucleus slender, consisting of about 
three smooth whorls; aperture subcircular; basal lip 
extended and everted; narrow umbilical groove 
behind inner lip; narrow axial ribs and obscure 
spiral threads. Mioc.-Recent. 

*A. cerithidioides (Dali) (203—17). Upper whorls 
angular, later rounded with only closely set rounded 
ribs; aperture with very faint anterior notch. Mioc.- 
Recent: Bowden of Jamaica; Caloosahatchee of Fla., 
Costa ltica; Pleist. of S. C.; living off southeastern 
const of U. S. A. 

A. curta Woodring (203—IK). M. Mioc.: Domin¬ 
ican Republic (Cercado, Gurabo). 

CER1THIUM Bruguidre 1789 

(*C. adansonii (provisional!). “Form genus," ap¬ 
plied to turreted, nonumbilicate, variously sculp¬ 
tured shells; aperture bears a short, backward- 
curving canal and frequently a notch or short canal 
on upper or posterior side; columella concave, often 
with one or two folds; numerous subgenera and 
species. Jura.-Recent. 

“C." bosquense Shumard (203-29). Large; apical 
angle 22° to 25°; whorls flattened with 11 to 12 
broad, rounded ribs on each; moderately distinct 
above, but becoming obsolete toward lower suture; 
aperture ovate, oblique, widest below middle. 
L. Cret. (Fredericksburg): Okla., Tex. (Comanche 
Peak, Walnut). 

ECTINOCHILUS Cossmann 1889 
(*Strombus canalis Linnaeus). Generic features illus¬ 
trated by species below;the European Rimella differs 
from this genus in having an attenuated rather than 
a truncated columella. Eoc. (Atlantic and Pacific 

Coasts). , , 

E. laqueatum (Conrad) (203—19). High spired; 

sutures scarcely impressed; ribs acute, slightly 
curved, restricted to upper part of whorl; spirals fine, 
outer lip smooth. Eoc.: Ala. (Claiborne). 

E. macilentum (White) (203—20, 21). Eoc.: Cal. 

ANCHURA Conrad 1860 

(*A. abrupta). Turreted shells with base drawn 
out into a long canal, with outer lip prolonged into 
a single winglike expansion which may divide ter¬ 
minally, but is often broken away in specimens; 
many species referred to Anchura almost certainly 
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belong to other genera, some of which are probably 
new. (’ret. 

*A. abrupta Conrad (203 22). Whorls rounded; 

ribs like those of A . rostrata, but fainter; spiral sculp¬ 
ture faint, becoming angulatcd on body whorl and 
lip. II. Cret. (Ripley): N. J., Ala., Miss. 

A.? rostrata (Gabb) (203 —23). Apical angle 
about 35°; early whorls round with slightly im¬ 
pressed suture and obliquely forward-curving, round 
and close set ribs; body whorl with ribs more distant 
and becoming obsolete; lip broadly expanded, upper 
angle somewhat produced. U. Cret.: Matawan of 
N. J., Md.; Ripley of Miss. 

A.? sublaevis (Meek and Hayden). Much smaller 
than A. abrupta ; high spired with round whorls 
marked by faint spirals only U. Cret. (Pierre): 
S. Dak., Wyo. 

A. falciformis (Gabb) (203—26). U Cret.: Cal. 
(Chico). 

DREPANOCHILUS Meek 1857 

(*Rostellaria americana Evans and Shumard (pre¬ 
occupied]; renamed Arroges ( Drepanochilus) evansi 
Cossmann). Like Anchura, but outer lip terminates 
in a single backwardly curved, scythe-shaped, 
pointed process. Cret. 

*D. americanum (E and S) (203 —24). U. Cret. 
(Montanan): S. Dak.; Sask., Alta. The var. pusillum 
Stanton (203 —25) is abundant in the Lance of the 
Dakotas. 

PUGNELLUS Conrad 1860 
(*Strombus densatus). Young shell fusiform, adult 
suboval; inner lip massive, extending as a callus 
over whorls; outer lip variously lobed. U. Cret. 
(worldwide distribution). 

*P. densatus (Conrad) (203 —27, 28). Outer lip 
suddenly thickened with a groove behind the raised 
margin; sculpture of five to six strong costae on 
final whorl. U. Cret. (Exogyra costata zone): Atlantic 
and Gulf regions (N. J. to Tex.). 

P. fusiformis Meek (203 —30-32). Spire somewhat 
curved; body whorl somewhat nodose; outer lip 
with falciform extension and several pronounced 
lobes. U. Cret. (Coloradoan): Wyo., Colo., Utah. 

ORTHAULAX Gabb 1872 
(*0. inornatus). Shell rounded-fusiform, canal 
moderate, straight and regularly tapering; adult 
shell enveloped over whole spire by extension of 


PLATE 205 

(Figures are zl unless otherwise indicated.] 

1-3. Calyptraphorua velatua nodovelatua [B Am Pal 7 (32)]. Syntype* (*1.3. *2, and *1.6). 4. Cypraca epadleea (San Diego Soc N H. M 1], 
6, «. Cypraea tumulua (*1.3) (Wag Free Inat Sc. Tr 3 (1)]. 7, 8. Sulcocypraea llntea (B Am Pal 7 (32); after Aldrich]. 9-11. Trophoeycon 
ocoyanum [San Diego Soc N H. M 1]. Apertural and back views of a typical variety; an internal filling. 12-14. Priacoflcua spp. 12. P. 
caudatua [Ac N Sc Phila, Pr 78]. 13, 14. P. (FulguroBcua) Jurenla [Md G S. Eoc], 15, 16. Flcopala remondl [Pal Cal 1], Apertural view 
of shell and portion of eurface enlarged. 17. Flcopala penlta [Conrad: FobS helle Tert Fm 1 (3)]. 18. 19. PHbcoBcub (Priacoflcua) argutua 
[Md G S, Eoc]. Type. 20. Lerifuaua trabeatua (*0.8) [B Am Pal 3 (11)]. 21. Strepaldura flcua (*1.5) [Ac N Sc Phila. Pr 78). 22. Laclnla 
alreata [Conrad: Foe Shells Tert Fm 1 (3)]. 23. Flcua miaalssipplenala (*2) (USGS. PP 193]. 24. Mitrella carinaU gauaapata (*2) [San 
Diego Soc N H, M 1]. 25. Mitrella eommunle (*3) [Md G S, Mioc]. 26-29. Galeodeaapp. 26-28. G. mtllsapsi [USGS. PP 193], Three 
viewa of holotype. 29. G. (Mambrinia) koureos [B Am Pal 3 (3)]. 
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inner lip; posterior ennui (issurelike, formed by con¬ 
tinued edgo of outer lip and running directly to 
niH'x; outer lip apparently sharp and simple; an¬ 
terior notch oblique and broad; intermediate between 
Eostcllaria and Slrombus\ species differentiated by 
internal fillings and axial sections. Olig., L. Mioc. 
(southeastern U. S. A.; West Indies). 

O. pugnax (Heilprin) and vnr. hernandoensis 
Mansfield (204—16, 17). M. and U. Olig. (Flint 
River, Suwanee): Antigua; (la., Ala.; Mioc.: Fla. 
(Tampa). 

O. gabbi Dali (204—18-20). Very similar to pre¬ 
ceding; the two species differ chiefly in shape of 
posterior end of adult shell, which in O. gabbi is 
nearly always more or less rugose, whereas in O. 
pugnax it is usually smooth. U. Olig., L. Mioc.: 
Fla.; Puerto Rico; Panama Canal Zone. 

STROM HUS Linnaeus 1758 
(*S. pugilis). Young shell fusiform with conical 
spire variously ornamented with ribs, spirals, and 
tubercles; adult with large body whorl and thick, 
expanded but not spinose outer lip, often produced 
posteriorly; sinuate or channeled anteriorly; colum- 
el lar area smooth, enameled. Cret.—Recent (Atlantic 
and Pacific Coasts; Caribbean). 

S. chipolanus Dali (204—3, 4). Differs from S. 
aldrichi in its larger size, stronger and sharper 
shoulder nodules, more slender spire, and less thick¬ 
ened outer lip, with stronger posterior and larger 
anterior notch, ami less elevation posteriorly; body 
and throat lirate. Mioc.: Fla. (Chipola). 

S. aldrichi Dali (204—1, 2). Youngest whorls 
round and ribbed, later ones angular, the ribs 
becoming concentrated as tubercles on the angle, 
and coarse on body whorl; lip moderately expanded, 
subrectangular above (posteriorly) with slight poste¬ 
rior and strong, broad anterior (lower) channel. 
Mioc.: Fla. (Chipola). 

*S. pugilis Linnaeus. Larger than S. chipolanus-, 
spire low, strongly spinose; body whorl tapering, 
outer lip not strongly expanded, with deep antero¬ 
lateral and strong anterior notch; callus of inner 
lip extensive. Mioc.: Haiti, Jamaica, Costa Rica, 
Plioc.: Fla.; Costa Rica; Pleist., Recent: Carolinas 
to Fla. and West Indies. (Forms from West Indian 
Mioc. usually referred to S. pugiloides Guppv.) 

PTEROCERELLA Meek 1864 
(*Harpago tippana Conrad). Shell small, thin; 
whorls few, rounded, smooth or subangular; last 
little enlarged; lip greatly extended and ascending 


the spire, trilobate; middle lobe much larger and 
more produced than others, carinatcd on outer side. 

Cret. 

*P. tippana (Conrad). Spire angulshd, with 
keel and flattened shoulder; lip with six finger¬ 
like processes somewhat, winged by marginal ex¬ 
pansions. U. (’ret.; Ripley of Tenn., (la., Miss. 

P. poinsettiformis Stephenson (204 11, 15). 

U. Cret.: Tex. (Navarro). 

TKSSAROLAX C.abb 1864 

(*T. (Hslorla). Spire concealed by smooth surface 
deposits; body whorl with two car nations, each of 
which bears an irregular blunt node, lower formed 
after upper and each extending into a canaliculate 
spine; anterior and posterior ends of aperture drawn 
out into similar curved canaliculate spines. Cret. 
(western N. America; Europe; India). 

*T. distorts Gabb (204—12, 13). U. Cret.: B. C. 
(Nanaimo); Cal. (Chico). 

APORRHAIS Costa 1778 
(*A. quadrifidus). Like Anchura, but lip with poste¬ 
rior canal either closely adhering to spire or free 
from same; whorls strongly biangulate; outer lip 
expanded, lobed or digitate. Juna.-Recent. 

A. (Perissoptera) prolabiata White (204—9). 
Spire with rounded whorls marked by rounded ribs 
more than their width apart; lip with strong, acute 
spire separated by a rounded sinus from broader 
subquadrate portion of lip; expansion of lip partly 
covering next to last whorl. U. Cret. (Coloradoan); 
N. Mex.?, Utah. 

A. (Lispodesthes) nuptialis White (204—10, 11). 
Body whorl with angulation that extends into 
spinose posterior prolongation of lip; anterior canal 
straight and rapidly tapering; surface of whorls 
generally completely enveloped in callous deposits. 
U. Cret. (Coloradoan): N. Mex., Ariz. 

CALYPTRAPHORUS Conrad 1857 

(*Rostellaria velata). Differs from Anchura in having 
entire shell more or less covered by expansion of 
outer lips, which hides character of whorls. Tert., 
Recent. 

*C. velatus (Conrad) (205—1-3). Expanded but 
rounded lip, enamel covering most of whorls, leaving 
only upper part of spire exposed (and this is covered 
in adult); rostrum long and pointed; var. compressus 
Aldrich has large gaps in enamel covering upper 
edge of lip which is much prolonged and pointed. 
Eoc. (Claiborne, Jackson): Gulf States. 


PLATE 206 


IFigures are xl unless otherwise indicated.) 

1—5. Periaaolax ®PP- 1—3- P- whitfleldl. 1, 3: Two views of typical form with incomplete anterior canal (Pal N J 2J; 2: Complete shell (x2) 
(USGS, PP 137]- 4. P. trivolvua (Pal N J 2]. Type. 5. P. blakei (Pal Cal 1). 6. Buccitriton texunum (USGS, PP 126). 7. Clavilithea ken- 
nedyanus (B Am Pal 7 (32)]. An immature specimen (xl.7). 8. 9. Pyropais coloradoensis (x0.7) (USGS, B 106]. Apertural view of a shell; 
an internal filling. 10, 11. Pyropaia proxlma (USGS, PP 137]. Two views of type. 12—16. Buaycon spp. 12, 13. B. fuaiforme (Md GS, Mioc]. 
Views of two shells. 14. B. tritone (x0.4) (Am Nat 37]. 15, 16. B. (Protobusycon) cretaceum (AJS (4) 43]. 17. Bruclmrkia gravida (Pal 
Cal 2]. 18-20. Buaycon spp. 18. B. tuberculatum (Md G S, Mioc). 19. B. contrarium (x0.4) (Am Nat 37). 20. B. maximum (x0.4) (Am 
Nat 371. 21-23. Sycotypua spp. 21. S. excavatua (x0.4) (Am Nat 37]. 22, 23. S. rugosus (x0.7) (Md G S, Mioc). 
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tri ’/vdjfcrus Conrad (204—7, 8). Ornamenta¬ 
tion o! early whorls faint; a great prolongation of 
rc fleet vd upper angle of lip. Eoc.: Atlantic Coast 
(Pamunkey), Ala. to Tex. (Wilcox). 

C. jaeksoni Clark (204—5, 6). Large, solid, whorl 
wholly covered by subsequent expansions. Eoc. 
(Aquia): Atlantic Coast. 

SULCOCYPRAEA Conrad 1865 

(*$. lintca). Generic characters illustrated by 
genotype. U. Eoc., Olig. 

*S. lintea Conrad (205—7, 8). Sculpture con¬ 
sisting of close set, very fine lines. Eoc. (Jackson) 
and Olig. (Vicksburg) of U. S. A. 

CYPRAEA Linnaeus 1758 

(*C. tigris). “Form genus”; spires of adult wholly 
covered by expanded outer lip, which curves inward, 
leaving a narrow, elongate aperture, both sides of 
which are strongly lirate; entire surface smooth and 
polished. Jura.-Recent. 

C. tumulus Heilprin (205—5, 6). Ventricose near 
middle; outer lip strongly curved at spire, crenula- 
tion thick; basal callus rather marked. L. Mioc.: 
Fla. (Tampa). 

C. spadicea Swainson (205—4). Plioc., Pleist.: 
Cal.; Recent: Cal.; L. Cal., Mex. 

C. pinguis Conrad. Eoc. (Jackson): Miss., La. 

TROPHOSYCON Cooper 1894 

(* Agasoma? ( Trophosycon) kernianum = Sycotypus 
ocoyanus Conrad). Young like Ficus, adult with two 
more or less strongly nodose angulations, an upper 
and lower; canal recurved. L. Mioc.-L. Plioc. 
(Pacific Coast). 

*T. ocoyanum (Conrad) (205—9-11). M. Mioc.: 
Wash., Ore., Cal. 

FICOPSIS Conrad 1866 

( *Hemifusus remondii Gabb). A high spired, slender 
Ficus; some species angulated. Eoc. 

*F. remondi (Gabb) (205—15, 16). Tejon: Cal. 

F. penita (Conrad) (205—17). Spire conical; 
sutures scarcely impressed; body whorl round except 
for three faint carinae; surface cancellated by spirals 
and vertical striae; lip thickened toward margin. 
Eoc.: Md. (Nanjemoy), Ala. to Tex. (Claiborne). 

PRISCOFICUS Conrad 1866 

(* Ficus intermedia Melleville). Obtusely bicarinate 
or tricarinate pyriform shells with low, acutely 
tapering spire; thin, expanded outer lip; long, 
straight or flexed anterior canal; surface ornamenta¬ 
tion of axial and spiral ridges and lines. Eoc.-Recent. 

P. (Fulguroficus) juvenis (Whitfield) (205—13, 
14). Shell small, fragile; spire elevated; columella 
slender, slightly bent; whorls three, marked periph¬ 
erally by three distinct carinae, the upper nodose, 
others smooth; entire surface marked by fine re¬ 
volving lines which alternate, one large and three 


small below lower carina. Paleoc., L. Eoc.: Md 
(Aquia); Gulf Province-Midway and Wilcox of 
Ala. to Tex., and Nuevo L4on, Mex. 

P. (Priscoficus) argutus (Clark) (205—18, 19) 
Body whorl with three strong angulations rathei 
far apart, and nodose where they cross the thin 
rather sharp and distinct ribs; early whorls more or 
less rounded. Eoc.: Md. and Va. (Pamunkey) Ala 
(Wilcox). * 

P. caudatus (Gabb) (205—12). Paleoc.: Cal. 

FICUS “Bolten” Roeding 1798 
(= PYRULA Lamarck 1799) 

(*Murex ficus Linnaeus). Large, thin, inflated, fig¬ 
shaped, imperforate shells; spire low, rounded; 
protoconch smooth, obtuse, few-whorled; sculpture 
spiral or delicately reticulate; aperture pyriform, 
terminating anteriorly in a long, open canal; outer 
lip thin, simple; inner slightly sinuous, nonplicate. 
Eoc.-Recent. 

F. mississippiensis Conrad (205—23). Surface 
latticed by large distant spirals and finer ones be¬ 
tween, and closely arranged vertical lines. Olig.: 
Miss. (Vicksburg); Nuevo L6on, Tamaulipas. 

GALEODEA Link 1807 

(*Buccinum echinophora Linnaeus). Hehnet-shaped 
shells of moderate size and thickness, with six to 
eight whorls including the small, few-spired naticoid 
protoconch; surface ornamentation variable. Eoc.- 
Recent (N. America; Europe; Orient). 

G. (Mambrinia) koureos Gardner (205—29). 
Eoc. (Wilcox): Gulf States; Nuevo L6on, Mex. 

G. millsapsi Sullivan and Gardner (205—26-28). 
Eoc.: Miss. (Jackson). 

MITRELLA Risso 1826 

(*M. flaminea = Murex scriptus Linnaeus). Small, 
rather high spired and acutely conical; whorls 
almost flat to moderately ventricose; sutures slightly 
impressed; spiral sculpture typically on basal part 
of body whorl; aperture elongate-ovate; outer lip 
sometimes thickened and denticulate or lirate within; 
inner lip with or without lirations or denticulations 
on columella; anterior canal little developed, poste¬ 
rior canal typically undeveloped. Eoc.-Recent 
(Atlantic and Pacific Coasts of N. America). 

M. communis (Conrad) (205—25). Rather high 
spire, smooth or with spirals visible only under lens, 
except on spindle; outer lip strongly denticulate 
within. Mioc. (Chesapeake): N. J., Md. 

M. carinata gausapata (Gould) (205—24). Mioc.: 
Wash. (Montesano); Plioc.: Ore., Cal.; Pleist: 
Cal.; L. Cal., Mex.; Recent: Forrester Island, 
Alaska, to Salina Cruz, Mex. 

LEVIFUSUS Conrad 1865 
(fiFusus trabeatus). General form like a small 
Busycon, but usually with a second angulation on 
body of whorl; canal of varying length, outer lip 
lirate; protoconch of several gradually increasing, 
smooth whorls. Eoc. (southern U. S. A.). 



BlhSYCON 


♦L. trabeatus (Conriul) (205— 20). Whorls of 
spiru exposing part of hotly below angulation; a 
second angulation in lino with posterior end of lip, 
flat nodules on both angulations, outer lip strongly 
lirate; canal slightly bent. Eoc. (Gosport): Ala. 

STREPSIDURA Swainson IS 10 
(*Fusus ficulneus Lamarck = <S. turgid us Solander). 
A low-spired fusoid with rather long, twisted canal 
ami a liration on inner lip; with short, curved canal, 
high spire, and whorls often ribbed. Paleoc.-Olig. 

S. ficus (Gabb) (205—21). Eoc.: Cal. (Tejon). 

PERISSOLAX Gabb 1801 

(*Fusus trivolvus). Spire conical and smooth; canal 
long; last whorl inflated, biangular, and ornamented 
with ribs and spirals; columella without plaits; 
differs from Pyropsis chiefly in its long spire; Creta¬ 
ceous species referred to Perissolax should probably 
be assigned to a new genus. Cret.?, Eoc. 

“P.” whitfieldi (Weller) (206-1-3). Small, 
whorls round; later whorls embracing only to 
ambitus; flattened below suture; spirals simple, 
rather coarse, noded by ribs of equal size. U. Cret.: 
N. J. and Md. (Monmouth), Tenn. (Ripley). 

*P. trivolvus (Gabb) (206—4). Eoc.: N. J. (Vin- 
centown). 

P. blakei Conrad (206 —5). Eoc.: Cal. 

PYROPSIS Conrad 1860 
(*P. perlata). External sculpture dominantly spiral; 
body whorl conspicuously inflated, abruptly con¬ 
tracted at base into a slender anterior canal which 
is often broken away. U. Cret., Eoc. 

P. coloradoensis Stanton (206—8, 9). Canal um- 
bilicated; body whorl not abruptly contracted 
below, biangulate, the angles with small, rounded 
nodes, both covered in early whorls; spirals numer¬ 
ous; lip with posterior canal producing a slight chan¬ 
neling of suture. U. Cret. (Coloradoan): Kan., 
Colo., Utah. 

P. proxima Wade (206—10, 11). U. Cret.: Tenn. 
(Ripley). 

BUCCITRITON Conrad 1865 

(*Nassa cancellata Lea = Buccinum sagenum Con¬ 
rad). Like Tritiaria, but with shorter anterior canal 
and more deeply cut siphonal canal. Eoc. (Gulf 
Province). 

B. texanum (Gabb) (206 —6). Eoc. (Claiborne): 
Tex. 

LACINIA Conrad 1853 

( *Cassidula ( Lacinia) alveata). Buccinoid shells, with 
body whorl marked by angulations or spirals, um- 
bilicated aperture with callous columellar lip. Eoc. 

*L. alveata Conrad (205 — 22). Large, subglobose, 
thick body whorl with channeled suture; several 
angulations with flat or concave interspaces, a strong 
obtuse carina around umbilicus; aperture large, 
patulous; inner lip strongly callous, reflected. Eoc. 
(Claiborne): Ala., Tex. 
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CLAVILITIIKS Swain*'in 1810 
(= mm I'M .III IKK Grabuu 1901) 

CFusus nonr (('hcinnif/.) Litimin k [genotype con¬ 
troversial |). Fusiform shells with cylindrical prnlo- 
coneli of many whorls; early whorls ribbed and 
spiraled, later ones generally smooth, more elongate 
and flattened; a posterior caiialiculation with sutural 
shelf generally occurs; columella plicated during 
early growth stages, but with plications disappearing 
at maturity. L. Tertiary (southeastern U. S. A.; 
England; France). 

C. kennedyanus Harris (206—7). Eoc. (Clai¬ 
borne) : Tex. 

BUSYCON "Bolton” Hooding 1798 
(= kulour Mont fort 1810) 

(*Fulgurcarica Montfort = Murex caricum Ginelin). 
Whorls, except very young, angulatc with flat shoul¬ 
der and nodose or spinose angulation, rarely round 
and smooth; whorls generally embracing to shoulder 
angle; aperture not abruptly contracted, but canal 
long; protoconch oblique, smooth. U. Cret.-Recent 
(worldwide). 

B. (Protobusycon) cretaceum Wade (206—15, 
16). Similar to living B. caricum (Gmelin), but with 
an impressed line at base of body. U. Cret.: Tenn. 
(Ripley). 

B. fusiforme (Conrad) (206—12, 13) Whorls 
embracing to angle which bears small nodes; shoul¬ 
der gently concave; aperture moderately contracted. 
Mioc.: Md. (Chesapeake). 

B. pyriforme (Conrad). Young whorls tubercled, 
later keeled; adult with rounded whorls. Mioc. 
(Duplin): N. C. In B. pyrum of the modern fauna, 
the rounded outer lip begins early, the curvature 
being continuous from the sutural canal. 

B. tuberculatum (Conrad) (206—18). Later 
whorls embracing only part way to angle; nodes flat 
and wide; spirals numerous; aperture more abruptly 
contracted. Mioc.: Md. (St. Marys). 

B. maximum (Conrad) (206—20). Large; young 
whorls tubercled, adult whorls smooth, rounded; 
shoulder slightly concave. Mioc.: Va. and N. C. 
(Chesapeake). A more slender, elongate form 
( B. rapum) occurs in the Duplin of the Carolinas 
and the Choctawhatchee and Caloosahatchee of Fla. 

B. tritone (Conrad) (206—14). Earliest whorls 
tubercled as in B. tuberculatum, intermediate smooth 
as in B. maximum, adult whorls regularly spinose on 
shoulder angle. Mioc.: Va. (Yorktown), N. C. 
(Duplin); Plioc. : N. C. (Waccamaw). 

*B. caricum (Gmelin). Large (length up to 223 
mm, width 120 mm), with all whorls strongly spinose 
on shoulder angle, except earliest, which bear only 
round nodes. Plioc.: Carolinas; Pleist. and living 
of Atlantic Coast from Cape Cod to West Indies. 

B. contrarium (Conrad) (206—19). Reversed; 
earliest whorls noded, adult smooth. Mioc., Plioc.: 
Carolinas (Duplin), Fla. (Caloosahatchee). Re¬ 
versed species with character of B. tritone or B. 
rapum ( B. obrapum Grabau) and one with charac- 
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tors of B. cnrintm ( B . perversum) occur in Plioc., 
Recent doposits of the Atlantic Const. 

SYCOTYPUS Browne 1750 
(*Murex canaliculatus Linnaeus), lake Btisycon iu 
form, but with canaliculate suture and typically 
without spines; tubercles of young often uniting 
into a smooth keel in adult. Mioc.-Recent. 

S. rugosus (Conrad) (206—22, 23). Shoulder 
angle nodulated throughout, the nodes in adult be¬ 
coming broad and subconfluent. Mioc. (Chesa¬ 
peake): Md., Va. 

S. excavatus (Conrad) (206—21). Outer lip of 
last whorl without shoulder angle and with sharp 
posterior notch. Mioc.: Carolines (Duplin); Plioc.: 
S. C. (Waccamaw). 

*S. canaliculatus (Linnaeus). Young whorls 
nodulated; adult with more or less strongly de¬ 
veloped carina. Plioc.: Carolines; Pleist., Recent: 
Cape Cod to Gulf of Mexico. 

HYDROTRIBULUS Wade 1916 
(*//. nodosus). Fairly low spiral angle; vigorous 
rugose, cancellate sculpture; body much inflated, 
inner lip much excavated and reflected, concealing 
an umbilicus. U. Cret. (Exogyra costata zone) (Atlan¬ 
tic and Gulf Coasts to Tex.). 

*H. nodosus Wade (207—1, 2). Ripley: Tenn. 

BRUCLARKIA (Trask) Stewart 1926 
(*Clavella gravida Gabb). Canal comparatively wide, 
growth lines curved; three rows of nodes on body 

whorl. Tert. 

*B. gravida (Gabb) (206—17). Shell rather short 
and stout, spire conical with a collarlike shoulder 
at upper edge of last whorl; on greatest expansion 
of this whorl are three revolving rows of nodes with 
12 to 14 nodes per row; growth lines broadly curved 
posteriorly; aperture ovate, outer lip simple; an¬ 
terior canal curved. M. Tert.: Cal. 

SEMINOLA Wade 1917 

(*S. crassa). Globose shells of different sizes having 
both spiral and axial sculpture variously developed; 
pillar broad and short, being separated from body 
by deep spiral sulcus that terminates with toothlike 
projection on margin of outer lip. U. Cret. 

*S. crassa Wade (207—17, 18). U. Cret.: Tenn. 
(Ripley), Tex. (Navarro). 

BOLIS Gardner 1939 

(*£. lisboa). Buccinoid in form; whorls straight 
sided in adults and strongly shouldered by deep 


r.o:i 

channeling of sutures; .sculpture <>n adult wIioHh 
consisting of a few faint spiral and growth lines; 
columella thickened by a heavy callus which com¬ 
pletely closes umbilicus; anterior canal short, trun¬ 
cated, and but very slightly recurved: Koc. (Gulf 
Province). 

*11. lisboa Gardner (207- 15, 16). Eoc. ((Mai- 
borne): Ala. 

CANTIIARCS "Bolton” Roeding 1798 

(*(’. globular is = Buccinum tniw/ucbarirum Gme- 
lin). Bucciniform, but with anterior portion longer; 
aperture and spire of about equal length; sculpture 
of spiral riblets and axial undulations; inner side of 
outer lip crenulated; columella nearly smooth or 
with a few small ridges. Pleist. 

C. (Calicantharus) fortis (Carpenter) (207—14). 
Pleist.: Cal. 

BUCCINUM Linnaeus 1758 

(*/i. undatum). Stout inflated shells, smooth or 
ribbed and spiraled; spire short, aperture wide, 
anterior canal short; outer lip sharp, thin, smooth; 
inner lip with callus. Tert.-Recent. 

B. plectrum Stimpson (207—5). Mioc.: St. Paul 
Island; Unalaska; Unga Island; Recent: Point Bar- 
row, Arctic Ocean, south to Puget Sound; circum- 
boreal. 

TYPHIS Montfort 1810 

(+Murex tubifer Brugui&re). Like Murex, but varices 
are riblike, spines are tubes and less regular, and 
short anterior canal is completely closed. Cret.- 
Recent. 

T. curvirostratus Conrad (207—10). Spire some¬ 
what lower than in T. acuticosta ; sides of whorls 
more nearly straight; ribs strong and ending in 
vertical spines; aperture small and round; anterior 
beak strongly curved. Olig. (Vicksburg): Miss. 

T. acuticosta Conrad (207—11, 12). Whorls with 
four to five varices ending at shoulder angle in com¬ 
pressed spines, alternating with four shorter, 
rounded varices ending in hollow spines or tubes; 
rostrum slightly reflected. Mioc. (Chesapeake): Md. 

T. obesus Gabb. Short and broad with low spire; 
whorls sharply angulated, concave above and con¬ 
vex below suture; four varices per whorl, acute- 
angular on margins and ending in blunt process on 
upper angle of whorl; shell swollen at base of tubular 
spines; surface polished, with few spirals. Mioc.: 
Dominican Republic; Canal Zone; Jamaica (Bow¬ 
den); Fla. (Chipola). 


PLATE 207 

[Figures are xl unless otherwise indicated.] 

l r 2. Hydrotrfbulus nodosus [USGS, PP 137]. Type. 3, 4. Uroaalpinx cinerea (Md G S, Mioc]. Views of two specimens. 5. Buccinum 
plectrum (xl.8) (USNM. Pr 24). 6, 7. Neptunea spp. 6 . N. (Neptunea) lirata (x0.9) [USGS. PP 59]. 7. N. (SutcoeJpho) tabulate (xO.8) 
[USNM. Pr 24]. 8, 9. Sargana atantonl [U Ter Pub 4101; print furnished by L. W. Stephenson]. Two views of holotype (xl.5). 10-12. 
Typhia spp. 10. T. curvlrostratua [Ac N Sc Phila, J (2) 1]. 11, 12. T. acuticosta [Md G S, Mioc). 13. Murex mfssisalpplensls [Ac N Sc 
Phila, J (2) 1]. 14. Cantharua (Calicantharus) fortis (San Diego Soc N H, M 1]. 15, 16. Bolls lisboa (USGS, PP 193]. Holotype and a 
paratype. 17. 18. Semlnola crassa (USGS, PP 1371. Two views of type. 
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SARGANA Stophonson 1023 
(= rapana Wellor 1007) 

(*Rapana stantoni Wollor). Distinguished by its low, 
almost Hat spiro; broad, deop spiral sulcus which 
emerges from beneath inner lip about midway of 
aperturo and extends to lower end of outer lip; 
and a pronounced fold or ridge at angle separating 
columella from canal. U. Cret. 

*S. stantoni (Weller) (207—S, 0). U. Cret. (Kxo- 
gyra costata zono of Atlantic and Gulf Coastal 
Plains): N. J. (Matawan), N. C. (Peedec), Term. 
(Ripley), Ga. (Ripley), Tex. (Navarro). 

UROSALPINX Stimpson 1865 

(*Fusus cincrcus Say). Short and thick fusiform 
shells with spire of few regularly enlarging whorls, 
and with an anterior canal of moderate length, often 
slightly bent; aperture pyriform, outer lip often 
denticulate; surface with ribs and spirals; the com¬ 
mon “oyster drill.” Tert.-Recent. 

*U. cinerea (Say) (207—3, 4). Whorls rounded, 
rarely with shoulder flattening; no angulation, ribs 
narrow, round and distant, becoming obsolete above 
and below, often wanting on body whorl; spirals 
numerous, not coarse, in several cycles. Pleist.: 
Atlantic Coast of U. S. A.; Recent: Prince Edward 
Island, Canada, to Fla. 

MUREX Linnaeus 1758 

(*M. pecten Montfort = M. tribulus Linnaeus). 
Genus includes several distinct genetic series and is 
to be considered a “form genus”; whorls round or 
angular, shell fusiform with spire ribbed and with 
spirals; aperture drawn out anteriorly into a straight 
or curved canal; outer lip expanded into a varix with 
or without simple or compound spines; varices of 
former aperture persistent, three or more per volu¬ 
tion. Cret.?, Tert.-Recent. 

M. mississippiensis Conrad (207—13). Small, 
with three nonspinous varices and often with two 
or more faint, rounded ribs between varices; spirals 
compound, strong, often crowded; canal strongly 
deflected, very narrow. Olig. : Miss. (Vicksburg). 

NEPTUNEA “Bolten” Roeding 1798 
(*Murex antiquits Linnaeus). Shell moderately 
large, elongated-oval to subfusiform, ventricose; 
sculpture mostly spiral; outer lip usually simple; 
anterior canal moderately long, slightly curved. 
Cret.-Recent. 

N. (Neptunea) lirata (Martyn) (= Cymatium 


paciflcum Dali) (207 —6). Shell typically with h1o|>- 
ing tabulation on upper part of whorls and with 
strong, square spiral ridges separated by wide inter¬ 
spaces, varying into forms with low sculpture and 
with incipient interribs. Mioc. : Wash. (Montesano), 
Ore. (Empire); Plioc. : Ore. (Coos); l'leist.: Juneau 
Harbor, Alaska; Recent: Icy Capo, Arctic Ocean, 
south to Pugent Sound on east and to Japan on west; 
oil California coast. 

N. (Sulcosipho) tabulata (Baird) (207—7). 
Characterized by rather uniform spiral ribbing, 
prominent tabulation bordered by a raised ridge 
on upper part of each whorl, and rather wide, strong 
anterior canal. Mioc.: Wash., Ore. (Empire), Cal.; 
Plioc.: Ore., Cal.; Pleist.: Cal.; Recent: B. C. to 
S. Cal. 

BARBAROFUSUS Grabau and Shimcr 1909 

(*Fusus barbarensis Trask). Like Heilprinia, but 
more loosely coiled, with larger spire and less con¬ 
tracted aperture. Tert. 

*B. barbarensis (Tra.sk) (208—1). Thin-shelled, 
slender, with long spire, clear spiral sculpture cross¬ 
ing axial ribs, and a long anterior canal. Plioc.- 
Recent: Ore., Cal. 

TRITIARIA Conrad 1865 

(*Buccinum mississippiensis). Small, spire rather 
high, with distant narrow ribs and raised alter¬ 
nating spirals; outer lip lirate within; columella 
striate. Eoc.,OUg. (Gulf Coast). 

*T. mississippiensis (Conrad) (208—2). Vicks¬ 
burg: Miss. 

EC PH ORA Conrad 1843 

(*E. quadricostata = Fusus 4-costatus Say). Large, 
short and thick shells, rather loosely coiled toward 
last, leaving wide umbilicus; aperture more or less 
pyriform, extended into short anterior canal; sur¬ 
face marked by coarse spiral folds, rarely by finer 
spirals. Cret.-Mioc. 

*E. quadricostata (Say) (208—3). Adult shell 
deeply umbilicated, with four very prominent pro¬ 
jecting spiral folds, often T-shaped in section, less 
prominent and somewhat noded in young; var. 
umbiiicata (Wagner) (208—4) has larger umbilicus 
looser coil, thinner and not T-shaped spirals; E. tri- 
costata Martin (208—5) has lower spiral weak or 
absent. U. Mioc.: Atlantic Coast, Md. through Fla. 

MOREA Conrad 1860 

(*M. cancellaria). Short-elliptical; aperture much 


PLATE 208 

(Figures are xl unless otherwise indicated.) 

1. Barbarofuaus barbarensis (xl.5) (Cal Ac Sc, M 3). 2. Trtiiaria mlaaissipplensis JAc N Sc Phila, J (2) 1). 3-5. Ecphora spp. (Md G S, 
Mioc]. 3. E. quadrlcoatata. 4. E. quadricostata umbiiicata. 5. E. tricostata. 6, 7. Morea cancellaria (USGS, PP 137]. Two views of shell 
(x2). 8-11. Faaclolaria spp. 8. F. rhomboldea (x2) (Fla G S. B 3]. 8. F. (Cryptorhytis) utahensia (USGS, B 106]. 10, 11. F. (Pieatochllua) 
culbertaonl (USGS Ter 9]. Imperfect specimen, and back view of type. 12. Latirua floridanua [Wag Free Inst Sc, Tr 3 (1)]. 13. Latlrua 
(Periatertna) flUcatua (Fla G S, B 3). 14, 15. Heilprinia epp. (xO.8) [Wag Free Inst Sc, Tr 3 (2)]. 14. H. equalis. 15. H. caloosaensla. 
16. Falaifuaua roeyeri (B Am Pal 3 (ID). 17. Anomalofuaua aubatriatua [USGS, PP 137]. Back view of type. 18. Ornopsla glennl [USGS, 
PP 137). II, 20. Fulgnrofuaua epp. 19. F. henqkenl [QJGS 32]* Apertural view of type. 20. F. quercollia (B AM Pal 1 (4)]. 2ft, 22. Her- 
carhynchu* malletforme [U Tex Pub 4101; print furnished by L. W. 8tephenson). Holotype. 
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longer tlmn spire; columella refluxed, concave, with 
a prominent acute fold at hr.se. U. ('ret. 

*M. cancellaria Conrad (208—11, 7). Ripley: 
Tenn., Ala., Miss. 

FASCIOLAR!A Lamarck 1700 

(*Murex tulipa Linnaeus). Protoconch and young 
whorls typically fusoid, later whorls rihhed and 
spiraled with a sharp angulation and flat shoulder 
or with rounded whorls; canal shorter than in 
Busy con and spire longer; columella with two to 
three oblique plications in anterior end, in typical 
forms with a strong, oblique anterior angulation. 
Cret.-Recent. 

F. (Cryptorhytis) utahensis (Meek) (208—9). 
Whorls embracing to shoulder angle, shoulder of 
later whorls flat, earlier ones rounded; ribs faint or 
condensed to tubercles; body whorl gradually con¬ 
tracting to slightly bent canal; columella with one 
strong fold so far back that is it hardly visible in a 
perfect specimen. U. Cret. (Coloradoan, Pugnellus 
zone): Colo., Utah. 

F. (Piestochilus) culbertsoni Meek and Hayden 
(208 —10, 11). Whorls round, suture scarcely im¬ 
pressed; surface with rounded, low ribs which be¬ 
come obsolete in adult of many specimens; spirals 
uniform; one to four plaits on columella, not visible 
at aperture. U. Cret.: Dakotas (Fox Hills). 

F. rhomboidea Rogers (208—8). U. Mioc.: Va. 
(Yorktown), Carolinas (Duplin), Fla. (Chocta- 
whatchee). 

HERCORHYNCHUS Conrad 1869 

(*Fusus tippana). Fusiform; whorls seven, concave 
above; angle near and above suture salient and 
tuberculated; spirals obsolete on spire but prominent 
on body whorl, which is carinated. U. Cret. 

H. mallaeforme Stephenson (208 —21, 22). U. 
Cret. (E . costata. zone): Miss., Tex. (Navarro). 

HEILPRINIA Grabau 1904 
(*Fusus caloosaensis Heilprin). Fusoid shells with 
protoconch ribbed throughout; body whorl more or 
less abruptly contracted into the canal; columella 
usually plicate in adult; outer lip commonly lirate. 
Mioc.-Recent. 

*H. caloosaensis (Heilprin) (208—15). Shoulder 
of later whorls flat but angle not pronounced; ribs 
faint on later whorls; spirals mostly primary', more 
rarely frne secondary ones intercalated; aperture and 
whorl abruptly contracted to slender canal, which 
is slightly sinuous; inner lip strong, multiplicate; 
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oilier strongly lirate. Plioc. ((’nloosahatchee): Flu. 

II. cqunlis (Emmons) (208 If). Differs from 
the preceding in having last whorls free from indica¬ 
tion of ribs, well rounded, and strongly marked by 
spirals; both outer and inner lip strongly lirate 
on apertural side. Mine.: N. (’. 

FULGUltOFlJSUS Grabau 1901 

(*Fusns (/uercollis Harris). Fusoid; protoconch ob¬ 
lique and without ribs, merging into an ungulate 
conch which throughout has concave or flat shoulders 
and a sharp, nodose peripheral keel. Tert. 

*F. quercollis (Harris) (208—20). Carina with 
sharp, flat nodes; spirals faint; sutures very deep. 
Paleoc. (Midwa.v): Ala. 

F. henekeni (Soworby) (208—19). Whorls round, 
rather closely' embracing, with stout round ribs and 
simple spirals, with intercalated secondary' ones in 
later whorls. Mioc.: Sun Domingo. 

FALSIFUSUS Grabau 1904 

( * Fusus ottonis Aldrich = Falsifusus meyeri Aldrich, 
not F. meyeri Dunker). Fusoid, with protoconch con¬ 
sisting of numerous gradually enlarging, smooth 
whorls merging into conch, whorls of which early' 
become angular. Paleoc., Eoc. 

*F. meyeri Aldrich (208 — 16). Whorls angular 
almost throughout; ribs and simple spirals continue 
to lip; spire and canal of equal length, very’ slender. 
Paleoc. (Midway): Gulf States. 

ORNOPSIS Wade 1916 

(*0. glenni). Apex pointed, body much inflated; 
characterized by' peculiar narrow flexed canal and 
sharp laminar plait on columella directly' behind 
entrance of anterior canal. U. Cret. (Tenn., Tex.). 

*0. glenni Wade (208 —18). Ripley: Tenn. 

ANOMALOFUSUS Wade 1916 
( *Fusus ( Anomalofusus) substriatus). Differs from 
Fusus in its nuclear characters, shorter canal, and 
thickened and notched outer lip. U. Cret. (Tenn., 
Tex.). 

*A. substriatus Wade (208—17). Ripley: Tenn. 

LATIRUS Montfort 1810 
(*L. aurantiacus = Murexfilosus Lamarck = Murex 
gibbulus Gmelin). Fusiform, with straight and fairly 
short canal; columella with two to three plaits an¬ 
teriorly; sometimes umbilicated; whorls with ribs 
and spirals; outer lip lirate within; generally angu- 
lated. Cret.-Recent (eastern coast of N. America). 


PLATE 209 

[Figures are xl unless otherwise indicated.] 

1, 2. Lyria pycnopleura (USGS, PP 137]. Holotype (x2); tip of a paratype greatly enlarged (xlO). 3-7. Votutocorbls spp. 3-5. V. petroaua 
[Md G S, Eoc). A young specimen and two views of a mature shell. 6 . V. rugatua (B Am Pal 1 (4)J. 7. V. Iimopaia (B Am Pal 1 (4)1. 
8. Caricella pyruloldea (x0.7) [Conrad: Fos Shells Tert Fm 1 (2)J. 9. Xancua chipolanua (Wag Free Inst Sc, Tr 3]. Young shell with 
decollate nucleus (xl.2). 10, 11. Aurinla mulabllia (Fla GS, B3; Md G S, Mioc]. 12, 13. Lapparia dumoaa [B Am Pal 7 (32)). Two shells 
(xl.5). 14, 15- Liopeplum leloderma (x2) (USGS, PP 137]. 10—22. Volutoderma spp. 16, 17. V. dalll (USGS, B 106). Two views of speci¬ 
men (x0.7). 18. 19. V. amblgua (x0.7) (USGS, B 106). 20. V. protracts [USGS, PP 137]. 21. V. averillil [Pal Cal 1|. 22. V. texana (x0.7) 
(SMC 50]. 23. Votutomorpha mutabllla (USGS, PP 137]. 
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L. floridanus Heilprin (208—12). Whorls round 
hut shoulder flattened; ribs dying away toward 
suture; spirals pronounced with very fine secondary 
ones; lirae strong; columella with two obscure plaits; 
outer lip with additional lirae in adult specimens. 
Mioc.: Fla. (Tampa). 

L. (Peristerina) filicatus (Conrad) (208—13). 
IJ. Mioc.: Va. and N. C. (Chesapeake), Fla. (Chocta- 
whatchee). 

LYRIA Gray 1847 

(* Voluta nucleus Lamarck). Like Volutocorbis in 
general character, but axial sculpture is less sharp 
and labrum is not lirate within. Tert.-Recent (world¬ 
wide distribution). (It may be that the Eocene 
species commonly referred to Voluta belong here; 
true Voluta may not have differentiated until later.) 

L. pycnopleura Gardner (209—1, 2). Mioc.: Fla. 
(Chipola). 

VOLUTOCORBIS Dali 1890 

(*Volutilithes limopsis Conrad). Spinose volutids 
commonly referred in earlier publications to Voluti- 
lithes. L. Tert. 

*V. limopsis (Conrad) (209—7). Like V. rugatus, 
but with more numerous, narrower, and sharper ribs 
cancellated and spinulated by strong, sharp spirals, 
especially marked on ribs. Paleoc. (U. Midway): 
Ala. to Tex. 

V. rugatus (Conrad) (209—6). Whorls round, 
with rounded, strong and rather distant ribs crossed 
by compound spirals; callus of inner lip reaching 
only part way over whorl; columella with three 
folds, middle obsolete. Paleoc. (Midway): Ala. to 
Tex. 

V. petrosus (Conrad) (209—3-5). Young shell 
fulguroid, whorls embracing to angle, which is 
spinose, the spines continued downward as ribs; 
shoulder changing from round to concave; in adult 
whorls more irregular; last whorl like strong spines 
on angle; callus of inner lip large, covering part of 
whorl and shoulder; presence of earlier calluses in¬ 
dicated on shoulder of preceding whorls; columella 
with three plications. Eoc. (U. Claiborne and Jack- 
son) : Ala. to Tex. 

LAPPARIA Conrad 1855 

(*Mitra dumosa). Volutids with mitroid form; em¬ 
bryonic whorl as in Caricella. Eoc. (Claiborne and 
Jackson of Mississippi Embayment). 

*L. dumosa (Conrad) (209—12, 13). Jackson of 
the Mississippi Embayment. 

VOLUTA Linnaeus 1758 

(* V. musica). “Form genus" applied to fusiform or 
fulguroid shells with moderate spire of angulated 
(except earliest) whorls, ribbed and generally 
tubercied on angle; adult whorls smooth in certain 
forms; aperture narrow, canaliculate behind; inner 
lip often with thin callus; columella with numerous 
plaits of varying strength. Tert.-Recent. 

The volutid gastropods were long comprehended 


in the Linnaean genus VOLUTA, later in VOLU- 
TILITHES Swainson 1831. (* V. muricina Lamarck) • 
now, however, they are distributed among numerous 
“superspecific” groups: VOLUTODERMA Gabb 
1876 (*Volutilithes navarroensis Gabb not Shumard 
= Fusus averillii Gabb), and VOLUTOMORPHA 
Gabb 1876 (* Volutilithes conradi) are typically 
U. Cretaceous. VOLUTOCORBIS Dali 1890 ( *Volu - 
tilithes limopsis Conrad), VOLUTOSPINA Bullen- 
Newton 1906 {* Conus spinosus Linnaeus) and 
LAPPARIA Conrad 1855 (*Mitra dumosa) are 
typically L. Tert. 

*V. musica Linnaeus. Protoconch many whorled, 
round, increasing regularly; later whorls with spirals; 
early conch whorls round with round ribs, later ones 
ribbed and subsequently noded; last whorl with 
strong nodes bounding concave shoulder; columeilar 
plications numerous; surface marking chiefly in 
lines and spots resembling musical notes. Plioe.: 
Costa Rica; Recent: West Indies. 

CARICELLA Conrad 1835 

(*Turbinella pyruloides). Like Aurinia, but with four 
strong columeilar plaits. Eoc. 

*C. pyruloides (Conrad) (209—8). Pyriform, 
smooth, spire low, shoulder flat; body whorl rounded, 
tapering regularly to anterior end; columeilar plaits 
four, distant and oblique. Eoc.: Ala. (U. Claiborne). 

AURINIA H. Adams and A. Adams 1853 
( *A . (Voluta) dubia Broderip). Like Voluta, but 
generally with rounded adult whorls which are free 
from ribs or spirals; outer lip regularly curved. Tert, 
Recent 

A. mutabilis (Conrad) (209—10, 11). Long and 
rather slender; last two or more whorls smooth, but 
with concave shoulder; angle rounded; aperture long, 
canal somewhat curved; plicae three, two strong 
and a fainter one between. Mioc. (Chesapeake): Md. 
to N. C.; N. and S. C. (Duplin); Fla. (Chocta- 
whatchee). 

XANCUS “Bolten” Roeding 1798 

(= turbinella Lamarck 1799) 

(* Voluta pyrum Gmelin). Similar to Clavilithes, but 
generally without shelf and with strong columeilar 
folds; protoconch long and papillose; a distinct 
shoulder occurs in some species, with ribs noded on 
angle; last whorl generally smooth, but may retain 
ribs and nodes as irregular folds. Cret.-Recent 

X. chipolanus (Dali) (209—9). Young whorls 
(two to three) with coarse ribs which become ob¬ 
solete later on; last whorl round; intercalated spirals 
between strong primary ones; columella with three 
oblique folds; protoconch cylindrical, of many 
whorls. Mioc.: Fla. (Chipola). 

LIOPEPLUM Dali 1890 

(= lioderma Conrad 1865) 

(*Volutilithes (. Athleta) leioderma Conrad). Generic 
characters and range given under genotype. 
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*L. leioderma (Conrml) (209 14, 15). Subfusi- 

form, smooth, polished; spire elevated hut. height 
much loss than length of aperture; four to five whorls; 
shoulder over aperture with projecting callus; aper¬ 
ture long, broadly lenticular, produced in front, into 
a short open canrl, marked at posterior commissure 
by a shallow, angular siphonal notch; outer lip 
thin and simple; columella strong, marked by two 
distinct but feoblo plaits. U. Cret.: Md. (Mon¬ 
mouth), Tonn. and Miss. (Ripley); varieties in 
Navarro of Tex. 

VOLUTODERMA Gabb 1876 

(*Volut\lithes navarroensis Gabb not Shumard = 
Fusus averilUi Gabb). U. Cret. 

*V. averilUi (Gabb) (209—21). Easily recognized 
by shape and surface ornamentation. U. Cret. 
(Chico): Wash., Cal. 

V. texturata (Whitfield). With short spire and 
very long, slender body whorl forming almost entire 
length; aperture long and narrow; surface marked 
by strong spirals and weaker liplike ridges, which 
sometimes node the spirals. U. Cret. (Ripley): N. J., 
Ala., Miss. 

V. dalU (Stanton) (209—16, 17). Spire moderate; 
shoulder concave; angle with nodes which continue 
downward as ribs for short distance; early whorls 
rounded and ribbed; spirals numerous and com¬ 
pound; canal nearly straight. U. Cret. (Coloradoan): 
Colo. (Pugnellus zone), N. Mex. 

V. ambigua (Stanton) (209—18, 19). Whorls 
round but not bulging; sutures moderately de¬ 
pressed; earlier whorls with regular, somewhat ob¬ 
lique ribs rather close together; body whorl with 
ribs only near suture; canal slightly curved; two 
strong oblique plications on columella, with faint 
indication of others. U. Cret. (Coloradoan): Kan. 
(Benton), Colo. (Pugnellus zone). 

V. protracta (Dali) (209 —20). U. Cret.: Ripley 

of Tenn., Miss.; Navarro of Tex. 

V. texana (Conrad) (209 —22). U. Cret.: Tex. 

(Navarro). 

VOLUTOMORPHA Gabb 1876 
(•V olutitithes conradi). Generic characters illus¬ 
trated by genotype. U. Cret. 

*V. conradi (Gabb). Rather large; spire moderate, 
of rounded whorls with impressed suture, sometimes 
a slight subsutural flattening; body whorl four- 
fifths of length, varying in convexity, but con¬ 
tracted to short anterior canal; ribs narrow, far 
apart, cancellated by strong spirals; internal fillings 
commonly smooth. U. Cret.: N. J. (Magothy, Mon¬ 
mouth), Md. (Monmouth). 

V. mutabUis Wade (209—23). Ripley: Tenn. 

FUSIMITRA Conrad 1855 

('*Mitra millingUmi). Shell slender, with strong spiral 
sculpture; body whorl becomes constricted, with 
concave area, at posterior line of aperture; basal por¬ 
tion of aperture canaliculate. Tert. 

F. polita (Gabb) (210—1). Eoc.: Tex. (L. Clai¬ 
borne). 


CONOMITRA Conrad 1865 

(*Mitrn f mottles Lea). bike FusimUrn, but. with 
lower spire. Tert. 

*C. ftiHoides (Ijeu) (210—2, 3). Eoc.: Ala. (Gos¬ 
port). 

C. stnminca (Conrad) (210 —I). Spire and aper¬ 
ture about equal; whorls rounded ; suture moderately 
depressed; ribs faint; columella with four plications. 
Olig. (Vicksburg): Miss. 

MITRA Martyn 1784 

(*M. tcssellnln). “Form genus” with numerous sub- 
genera; shell fusiform, spire elevated, protoeoneh 
commonly polygyrate; sculpture axial or spiral, 
surface smooth; suture impressed usually; aperture 
narrow, commonly half shell length; outer lip sharp- 
edged; columella bearing three to five folds, which 
increase in prominence posteriorly; anterior extrem¬ 
ity emarginate or truncate. Tert.-Recent. 

M. acteoglypha Gardner (210—9). Mioc.: Fla. 
(Chipola). 

VEXILLUM “Bolten” Roeding 1798 

(* V. plicatum Roeding = Voluta plicaria Linnaeus). 
Characterized by slender, turriculate spire; domi¬ 
nantly axial ornamentation, distinct anterior canal, 
and truncate very obscurely emarginate anterior 
extremity. Tert.-'Recent. 

V. (Uromitra) (triptum) Gardner (210—17). M. 
Mioc.: Fla. (Shoal River). 

MARGINELLA Lamarck 1799 

(* Voluta glabella Linnaeus). Oval or long shells with 
smooth exterior, elevated spire and elongate aper¬ 
ture, which is slightly canaliculate anteriorly; three 
to four equal oblique folds on columella; outer lip 
often thickened and dentate. Eoc.-Recent. 

M. (Egouena) virginiana Conrad (210—6). Spire 
low but not sunken; body whorl tapering forward, 
giving shell aspect of Conus. Mioc.-Recent. : Chesa¬ 
peake of Va. and N. C.; Duplin and Waccamaw of 
N. C.; Caloosahatchee of Fla.; Recent of coast of 
N. America from N. C. to Yucatan. 

M. limatula Conrad (210—7). Small, with low 
spire and apertural part of last whorl reaching up 
and bending over on spire; four plications near base 
of columella; outer lip denticulate within; aperture 
widening regularly forward. Mioc. of Va. to Fla.; 
Plioc. and Pleist. of Carolinas and Fla.; Recent off 
Carolina coast. 

M. denticulata Conrad (210—5). Small; spire high 
for genus, of about five regularly enlarging whorls, 
nearly flat, with suture slightly depressed; body 
whorl narrowing toward front; aperture narrow 
and ovoid, widest in middle, with four strong plicae 
on columella and denticulations on outer lip; no 
anterior notch. Mioc.: Chesapeake of Md. and N. C.; 
Caloosahatchee of Fla.; Recent from Cape Hatteras 
to Fla. and Barbados. 

M. minuta Pfeiffer (210—8). Mioc.: Fla. (Chocta- 
whatchee). 
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ANCILLOPSIS Conrml ISiWi 

{'Ancillaria aUxlis). Subglobulnf; spire short., hotly 
whorl hirgo, inner lip with strong callus; differs from 
Ancilla (not described here| chiefly in its subgloboso 
form. Eoc. 

A. subglobosa Conrad (210—10). Apox sharply 
pointed; suture obsolete; columella with profound 
callus projecting in middle. Eoc. (Claiborne): Ala. 

OLIVULA Conrad 1832 

(*Ancillaria staminea). Vertically striate, O/iwi-liko 
shells with somewhat channeled suture. Tert. 

*0. staminea (Conrad) (210 —10). An impressed 
line just below suture constricts off a subsutural 
band; aperture rather broad posteriorly; columella 
anteriorly with striated callus; surface with strong 
vertical, and faint revolving lines. Eoc. (Claiborne): 
Gulf Province (O. staminea ss is from U. Claiborne; 
var. punctulifera (Gabb) from L. Claiborne). 

O. marysvillensis Dickerson (210—14, 15). Eoc.: 

Cal. 

OL1 VELLA Swainson 1K31 

{'Olivci purpurata Swainson = O. damn Mnwe). Dis¬ 
tinguished from Oliva by smaller size, thinner shell, 
more produced spire, and presence of homy oper¬ 
culum. Tert.-Recent. 

O. (Agaronia) alabamensis (Conrad) (210—13). 
Spire acute, elevated, whorls scarcely round and 
suture faintly impressed, a notched spiral above 
suture; aperture rather broad; notched band near 
base of body whorl. Eoc.: Ala. (Claiborne). (Abun¬ 
dant and variable, especially in spire length.) 

O. mutica (Say) Dali (210—12). U. Mioc.: N. and 
S. C. to Fla., Plioc.: Fla.; Pleist.-Recent : N. C. to 
Tex. and West Indies. 


Carolines, Ida. (Caloosahatchoo); Plei.st.: S. 

Fla.; Recent olT X. ('. to Gulf of Mexico and West 
Indies. 


TEItKllRA BruguiiVe 1780, Lamarck 170!) 

(*/{meinnm siifmlat uni Linnaeus). Shell usually high 
spired, whorls regularly enlarging, body whorl not 
inflated; aperture with short, curved canal, gener¬ 
ally sharp or slightly canaliculate posteriorly; sur¬ 
face of whorls smooth or ribbed; a depressed spiral 
occurs a short distance* below suture constricting off 
a subsutural band, which is weak or absent in Arus. 
Tert.-Recent. {Terehra ss is a tropical genus.) 

“T.” unilineata Conrad (210—24, 25). Con¬ 
stricting spiral prominent, tin* space between it 
and suture above being market I by short, oblique 
riblike undulations generally wanting in older 
whorls; surface otherwise smooth, except for oblique 
growth lines. Mioc. (Chesapeake): Md., N. C. 

“T.” (Acus) curvilineata Dali. Shorter and less 
tapering spire than “ T .” unilineata, whorls with 
vertical ribs, the subsutural depressed spiral faint 
or obsolete; in var. whitfieldi Martin (210 —22, 23) 
ribs are strong but narrow and vertical, while fine 
sharp spirals mark spaces between ribs; aperture 
narrow; in var. dalli Martin (210 10) ribs are 

obsolete except just below suture; in var. calver- 
tensis Martin (210 —21) the subsutural depressed 
spiral is rather strong, the ribs being nodulated 
upon band thus produced. Mioc. (Chesapeake: Md. 

T. (Acus) curvilirata Conrad (210—20). Ribs 
curving backward and slightly nodose on subsutural 
band. Mioc. (Chesapeake): N. J., Md. 

T. (Strioterebrum) dislocata (Say) (210 —18). 
Mioc.: Va., N. C.; Plioc.: Carolinas, Fla., Cal.; 
Pleist. : Md. southward; Cal.; Recent: Md. to Fla.; 
Bahamas: Venezuela. 


OLIVA Martyn 1786 
[Neave lists Brugui&re 1789 as author] 

(*0. corticata). Shell of subcylindrical form, smooth 
and shining, with short spire and long body whorl; 
sutures sharply depressed; aperture narrow; co¬ 
lumella with oblique folds. Cret.-Recent. 

O. sayana Ravenel (= O. litterata Lamarck) (210 
—11). Slightly inflated above middle; suture canalic¬ 
ulate; columella plaited throughout. Mioc.: N. J., 
Md., N. C., Fla.; San Domingo; Jamaica; Plioc. 


HASTULA H. Adams and A. Adams 1853 

{'Buccinum strigilatum Linnaeus [in sense of later 
authors —see Woodring 1928, 143]). Shell small, 
whorls flat, aperture wide; anterior canal short, 
notched; siphonal fasciole wide, medially grooved; 
boundary of fasciole forming an overlapping shelf; 
columella bearing an obscure basal fold; parietal 
wall covered with callus; surface with narrow axial 
ribs that disappear on anterior part of whorls. 
Eoc.-Recent. 


PLATE 210 


(Figures are xl unless otherwise indicated.) 

... «, . *7 a larire shell (xl 5). 2-4. Conomitra epp. 2. 3. C. fuaoldea (B Am Pal 7 (32)). A shell enlarged 

I. Fualmltra pollU Am Pal ^7 V 2)1 A^1 « ^ ^ 3J 5 _ ? M .rglnella epp . 5 . M . denticulate <x5) |Md G S, Mioc). 6. M. (Ego- 

(X4): type (x2>. 4 IUSHM. B 90] 8. M. minut. (xlO, (Fla G S. B 3). 9. Mitra acteoglypha 

uena) vlrglnl.na <x2> IUSGS PP 142J. 7 ^ ^ ?) IConrad: Fofl shel , B Tert Fm j (2)) . Oliva sayana [Fla G S. B 3]. 

[USGS, PP 142J. Ho ° * ' ' 6) , F , a G S. B 3). 13. O. (Agaronia) alabamensis (Conrad: Fos Shells Tert Fm 1 (3)). 14. 15. Oliv- 

,2. 13. Olive la spp 12 O. mu «« V** f- oll ^,. 8tarolnea (x 0.6> [Conrad: Fos Shells Tert Fm 1 (2)). 17. Vexlllum (Uromltr.) 

ula maryavlllenala (x4) [ U Cal I . P * Terebra 18 . T . (Strioterebrum) dislocata [Fla G S. B 3]. 19. T. (Acus) curvilineata 

dlunMdGS Mioc! 20 T°(ACM) curvilirata (Md G S. Mioc]. 21. T. (Acua) curvilineata calvertensls [Md G S. Mioc], 22. 23. T. (Acus) 
da'll Md G S. MiocJ. • < A g ^ 24 2J} T Unlllne «u [Md G S. Mioc). Complete specimen and apertural view of a fragment. 

Z T Mldrenl fMd G S Eoc). Apertural view of a broken shell; back view of another more complete specimen. 28. 29. Hastula 

■ k 1°r s‘m^c M H JLblSIu. 23. H. .Imp'ei. 30. Cn-Uplr. (.3) [USGS. PP U 2 [. 31. C~hl«plr. ,H.U« 

IS .1. 3 (7)1. 32—34. Scobln.ll. .PP- 32. S. |P., *“*'■““ » <»>]•“■ ** P * 7h| 

36. Drllluta communis (USGS. PP 137], Type. 37. Cym.tosyrln. lunata [Fla G S. B 3). 
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H. simplex (Conrad) (210—28, 29). Surface 
smooth except for curving growth lines. Mioc. 
(St. Marys): Md., Va. 

CRASSISPIRA Swainson 1840 

(* Pleurotoma bottac Valenciennes). Large, asym¬ 
metrically biconic “Orillia,” rather elegantly 
sculptured both axially and spirally. Tert. (Atlantic 
Coast and Caribbean area) — Recent (Atlantic 
and Pacific Coasts). 

C. calligona (Maury) (210—30) M. Mioc.: Fla. 
(Chipola). 

COCHLESPIRA Conrad 1865 

(= ancistrosyuinx Dali 1881; 
cochlespiropsis Casey 1904) 

(*Pleurotoma cristata). Sides of whorls often vertical 
and subparallel, with strong tendency to become 
bicarinate at times, and to grow large beads or 
spines, and then again to suppress such ornamen¬ 
tation. Eoc.-Recent. 

*C. cristata (Conrad) (210—31). Small, slender 
fusiform turrids with crenate periphery'. Olig.: Miss. 

DRILLIA Gray 1838 

(*D. umbilicata). “Form genus,” applied to small 
turrids with stout shells; aperture wide; anal sinus 
wide and deep, stromboid notch deep, siphonal 
notch very deep, siphonal fasciole strongly inflated, 
producing an umbilicus between it and detached 
inner lip; sculpture consists of swollen axial ribs 
terminating at anal fasciole, and of closely spaced 
fine spirals. This genus is included for comparison, 
but no species are listed. 

DRILLUTA Wade 1916 

(*D. communis). Differs from “Drillm” in lacking 
posterior siphonal notch and having columellar 
plaits; differs from typical Voluta in having higher 
spire and fewer transverse folds. U. Cret. (Tenn., 

Tex.). , _ 

*D. communis Wade (210—35, 36). Ripley: Tenn. 

CYMATOSYRINX Dali 1898 

(* Pleurotoma lunala Lea). Like “Drillia, but 
lacking spiral sculpture; aperture wide; siphonal 
notch deep, narrow; siphonal fasciole swollen and 


limited; deep, narrow stromboid notch which leaves 
its trace across body whorl; anal sinus narrow. Tert. 

♦C. lunata (Iioa) (210—37). II. Mioc.: Va., 
Carolinas, Fla; Plioc.: Carolines, Fla. (Caloosa- 
hatchcc). 

CO RON IA Gregorio 1890 

(*Pleurotoma acutirostra Conrad = Pleurotoma chil- 
dreni Lea). Turrids characterized by large, conic, 
multispiral protoconch in which earlier whorls 
are smooth, later costate; and by slender fusoid 
conch; commonly called (Semmula. Tert. 

C. childreni (Lea) (210—26, 27). Eoc.: Ala. 
(Gosport). 

SCOBINELLA Conrad 1847 

(*S. coelata). Turrids with ornamentation consisting 
of a series of knobs made by deep growth lines 
crossed by deep spirals; a narrow depressed sinus 
band, generally with a median row of beading; a 
remarkable inconstancy as regards columellar 
folding and liration within outer lip. Early Tert. 
(Gulf Province; Pacific Coast). 

S. claytonensis (Gabb) (210—33, 34). Eoc.: Cal. 
*S. coelata Conrad (210—32). Olig. (Vicksburg): 
Gulf Coast. 

CONUS Linnaeus 1758 

(*C. marmoreus). ‘‘Form genus,” with many sub- 
genera; whorls with narrow shoulder and straight 
sides, angle between the two being more or less 
pronounced; whorls embrace to shoulder angle, 
thus making a continuously sloping spire, which 
generally is steepest in young, and may be per¬ 
pendicular to axis; forward tapering of shell is 
regular, producing conical form; aperture long, 
narrow, with anterior and posterior canaliculation; 
outer lip sharp. Cret.-Recent (worldwide). 

C. (Lithoconus) sauridens Conrad (211—1, 2). 
Eoc., Olig.: Ala. (Claiborne), Miss. (Vicksburg), 
La. (Jackson). 

C. planiceps Heilprin (211—3, 4). Spire low, 
conical, with papillose apex; shoulder surfaces 
gently concave with strong revolving spiral near 
suture. Olig.: Gulf States (Vicksburg). 

C. waltonensis Aldrich (211—6, 7). M. Mioc.: 
Fla. (Shoal River). 


PLATE 211 


(Figure* are xl unlee* otherwiae indicated.) 

refills -nn 1 2 C (Lithoconus) s.uridens [B Am Pal 7 (32)J. Top view (x2); apertural view (x2.5). 3. 4. C. planiceps [Wag Free 
IS. Conus spp. 1, ■ • turaI v . iewa of a young shell (x2.5). 5. C. callfornlcus [San Diego Soc N H. M 1). 6. 7. C. waltonensis 

Inst Sc. Tr 3], Summ.t and apertural views y ■ adverMriu8 (Fltt G S. B 3). 9. Orthosurcula francesc.e (x3) [U Tex B 3301 J. 

1 ^® GS rT idrl 111 Hod * 10 V C "e’b enl nT( *2^) [Wag Free Inst Sc. Tr 3 (l)J. 11. C. limatula (x2) [Md G S. Mioc], 12. C. Inclllfera (x2.6) 
« .... 10.1 AC Sc. P, ,4> 51. Apertur.l ...» of . .h.U: b.elt view. (.1. .2) of two other .belle. 

.P w M „ ,« M harveyensls (xl5) [Fla G S. B 3). 17. M. parva (x3.6) [Md G S. Mioc). 18. 19. M. (Manpella) hexagon. 

cS Ac Sc. M 31. 20-24. Cancell«Ha spp. 20. C. alternata (xl.2) [Md G S. Mioc). 21. C. lunat. (xl.4) (Md 
G S Mi’oil 22 ’ C conradlan. [Wag Free Inst Sc. Tr 3 (1». 23. C. gracllloldea (x2) [Md G S. Eoc). 24. C. crawfordlana (xl.5) [USNM. 
P 141 M Artron oroides (Md G 8. Mioc). 26. 27. Acteon attenuatus (USGS Ter 9). Type and portion of aurface enlarged. 28. Ortho- 
!^Am Pal l <4». 29-32. Acteon spp. 29. A. vaughan. (x8) [Fla G S. B 3). 30. 31. A. llnteus (x4) [USGS. PP 137). 32. A. 

(tetoLn) trukl (x3) [Cal Ac Sc. M 3). S3, 34. Malax, elegan. [USGS. PP 137). Type <*2). 36. Trigonostom. lener* (x3) [Fla G S. B 

3). 3*. Apherm wtllonen«i« (x4) (USG8, PP 142J. 
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C. adversarius Conrad (211— 8). U. Mioc.: Va., 
S. C. f Fla.; Plioc.: S. C., Fla. 

0. californicus Hinds (211—5). Shell pyriform, 
with rounded or bluntly angulated shoulder and 
moderately elevated spire; sculpture consisting of 
fine spiral threads. Plioc.: Cal.; Pleist., Recent: 
Cal.; L. Cal., Mex. 

CLATH RODRILLIA Dali 1918 

(* Pleurotoma gibbosa Reeve = Murcx gibbosus 
Born). Like Pleurotoma in general form, but with 
short canal; apertural notch gentle. Tert.-Recent. 

C. abundans (Conrad). Canal about half as long 
as spire, nearly straight; whorls depressed convex, 
with subsutural concavity and crenulated spiral; 
ribs acute, nearly straight. Olig.: Miss (Vicksburg). 

C. incilifera (Conrad) (211—12). Shoulder con¬ 
cave, with three strong spirals, lower covered except 
in body whorl, upper two noded by incomplete 
ribs; in var. angulata Martin, angle is marked by 
coarse, round, regular nodes which appear just 
above suture, and apical angle is greater; in var. 
distans Conrad, apical angle is smaller, spire higher, 
and nodes elongated downward; shell is also less 
abruptly contracted at base. Mioc. (Chesapeake): 
Atlantic Coast. 

C. ostrearum (Stearns). Fusiform, high spired, 
with narrow concave shoulder bounded by sub- 
sutural spiral; ribs numerous, closely set, cancellated 
by spirals; length 16 mm. Plioc.-Recent: Fla. 
(Caloosahatchee); Recent: N. C. to Yucatan. 

C. ebenina (Dali) (211—10). Plioc.: Fla. (Caloo¬ 
sahatchee); Recent: Gulf of Mexico. 

C. limatula (Conrad) (211—11). With concave 
shoulder and strong, nodulose ribs; no spirals; var. 
disimilis Conrad has ribs obsolete on later whorls, 
sometimes wholly wanting; in var. pyramidalis 
Martin, ribs are strong but apical angle is much 
greater than in typical form. Mioc. (Chesapeake): 
Atlantic Coast. 

ORTHOSURCULA Casey 1904 
{* Pleurotoma longiforma Aldrich). Large, moderately 
stout, completely devoid of ribbing and with beak 
elongate, tapering, relatively slender and straight; 
spirals closely set, moderate or small in size, some¬ 
times granulose; whorls more or less broadly inflated 
below and feebly concave posteriorly; outer lip 
projects medially as broad rounded lobe beyond 
juxtasutural part; sinus large and posterior; proto- 
conch paucispiral; the genus constitutes a group 
formerly included under Surcula, the species of 
which have a fusoid outline, multispiral proto¬ 
conch, moderately long anterior canal, and broad, 
rather deep siphonal notch set squarely upon the 
shoulder. L. Tert. 

O. persa (Whitfield) (211—28). Paleoc.: Ala. 

O. francescae Gardner (211—9). Paleoc.: Tex. 
(Kincaid). 

SURCULITES Conrad 1865 
(*S. annosus). Characterized by angular whorls 


strongly carinated at periphery, biconical outline 
broad but feeble siphonal notch placed well back 
toward posterior suture, and crowded spirals finely 
tesselated by growth lines. Tert. (Atlantic and Gulf 
Coastal Plain; Wash., Cal.). 

S. sinuatus (Gabb) (211—13-15). Like S. annosus 
in form except that area above shoulder rises 
upward in a smooth concave curve instead of bein» 
pinched in below a sutural collar. Eoc.: Cal. (Tejon)° 

MANGELIA Risso 1826 

(*M. striolata). “Form genus," applied to small 
turrids which differ from Pleurotoma in lacking an 
operculum. Eoc.-Recent. 

M. parva (Conrad) (211—17). Concave portion 
of shoulder very narrow, near suture; ribs extending 
beyond lower suture; spirals fine, numerous. Mioc.: 
Md. (Chesapeake). 

M. harveyensis Mansfield (211—16). U. Mioc.: 
N. and S. C., Fla.; Plioc.: Fla. (Caloosahatchee). 

M. (Mangelia) hexagona Gabb (211—18, 19). 
U. Plioc.: Cal.; Pleist.: Cal.; L. Cal., Mex.; Recent: 
Monterey to San Diego, Cal.; Panama. 

CANCELLARIA Lamarck 1799 

(*Voluta reticulata Linnaeus). Moderately spired 
shells, with generally round whorls; body whorl 
inflated; broad aperture with short canal or notch; 
columella with several strong oblique plicae; ribs 
commonly cancellated by spirals; many subgenera. 
Cret.?, Tert., Recent. 

C. gracilioides Aldrich (211—23). Suture deeply 
impressed, with slight subsutral flattening; spirals 
numerous, finely nodulated; no ribs; outer lip 
expanded and toothed; columella with three folds. 
Eoc.: Atlantic and Gulf Coasts. 

C. conradiana Dali (211—22). Whorls somewhat 
flattened on side, with rather pronounced subsutural 
flattening; ribs strong, distant; spirals of almost 
equal strength, numerous; columella with three 
sharp plaits. Plioc. (Caloosahatchee): Fla. 

C. alternata Conrad (211—20). Round whorled, 
subglobose; with strong round ribs, thicker in 
middle, crossed by sharp spirals; aperture broad; 
outer lip lirate; columella with two strong folds. 
Mioc. (Chesapeake): Atlantic Coast. 

C. lunata Conrad (211—21). Higher spired than 
preceding though low coiling; ribs farther apart; 
aperture drawn out into a somewhat longer canal. 
Mioc. (Chesapeake): Atlantic Coast. 

C. crawfordiana Dali (211—24). Mioc.: Ore. 
(Empire); Plioc.: Cal. (Purisima); Pleist.: Cal. 
(San Pedro); Recent: California coast. 

TRIGONOSTOMA Blainville 1827 

(*Delphinula trigonostoma Lamarck). Like Can- 
cellaria, but with triangular aperture. Tert.-Recent. 

T. tenera Philippi (211—35). U. Mioc.: S. C., 
Fla.; Plioc.: N. C. (Waccamaw), Fla. (Caloosa¬ 
hatchee); Recent: Gulf of Mexico. 



APHERA II. Adams and A. Adams ISM 

{*Cancelhria tcsscllata Soworby). Like ('anccllaria; 
shell ovate, nomimbilicato; outer lip thickened, 
inner callous and spread over laxly whorl. Tert.- 
Recent. 

A. waltonensis (Aldrich) (211—30). M. Mioc.: 
Fla. (Shoal ltiver). 

MAT AX A Wade 1010 

{*M. clegans). Differs from CanccUaria in having 
well developed canal, lacking sharp and cancellatc 
sculpture, and having less acuminate spire. U. Cret. 
(Tcnn., Tex.). 

*M. elegans Wade (211—33, 34). Ripley: Tenn. 

Superorder Opisthobranchia 

Order Tectibranchiata 

ACTEON Montfort 1810 
( "Voluta tomatilis Gmelin). Shell with sinistral 
protoconch differing from Tornatellaca chiefly in 
oaving deeper sutures and consequently more 
pronounced whorls of spire and only one plication 
on columella. Cret.-Recent (worldwide in warm 
temperate waters). 

A. linteus (Conrad) (211 —30, 31). U. Cret. 
(Ripley): Md. (Monmouth), Tenn., Miss. 

A. attenuatus (Meek and Hayden) (211 —26, 27) 
U. Cret. (Pierre): Sask. (Bearpaw), Alta; Mont., N. 
Mex. 

A. vaughani Mansfield (211 —29). U. Mioc.: 
S. C., Fla. (Choctawhatchee). 

A. ovoides Conrad (211 —25). Mioc. (Chesa¬ 
peake): Md. 

A. (Acteon) traski Stearns (211 —32). Pleist.: 
Cal.; L. Cal., Mex.; Recent: Cal. to Panama. 

AVELLANA Orbigny 1842 
( *A . avellana Brongniart). Generic characters 

illustrated by following species. Cret. 

A. bullata (Morton) (212 — 1, 2). Shell about 
25 mm long, very globose, diameter nearly as great 
as height; spire low and rounded, the base only 
slightly more pointed; surface with fine spiral lines 
(about 30) crossed by low growth lines. U. Cret. 
(Matawan): N. J-, Del., Md., La. 

RINGICULA Deshayes 1838 
(*R. buccinea Brocchi). Thick-shelled, with mamil- 
lose protoconch, short spire, large body whor , and 
outer lip with reflected and greatly thickened 
margin; columella with callus and two to our 

plicae. Cret-Recent. _ , , . 

R. pulchella Shumard (212—3, 4). Body whorl 
large with about 16 revolving ndges; outer Up 
thickened, extended over spire, plicate within; 
inner lip calloused, with anteriorly placed folds. 
U. Cret.: Tenn. (Ripley), Miss. (Ripley), Tex. 

(Navarro). _ , , 

R. daUi Clark (212—5, 6). Minute, five-whorled; 

suture moderately impressed; surface with regular. 


closely set spirals; outer lip thick, ornamented 
within; columella with thick callus and two plicae. 

Eoc. (Pamunkey): Md., Va. 

OLIGOrPYCIIA Meek 1876 

(* Acteon cone in tins Hall and Meek = < 'inulia 
( Oligofili/rhti ) coneinna (Hall and Meek)). Differs 
from Avellana in having a single prominent fold 
at base of columella. U. Cret. (widespread in N. 
America). 

O. americana (Wade) (212—7, 8). U. Cret.: 
Tenn. (Ripley). 

O. obliqua (Gabb) (212—9). Globular; spire 
almost covered; body whorl large; lips strongly 
thickened, inner with one large columellar fold 
and slight intumescence; surface with spirals; 
interspiral space with crossbars. U. Cret.: Pacific 
Coast (Chico). 

RICTAXIS Dali 1871 

(*Tornatella punctocoelata Carpenter). Like Acteon, 
but with columella projecting anteriorly or truncate 
obliquely. Pleist., Recent. 

*R. punctocoelatus (Carpenter) (212—12, 13). 
Pleist.: Cal.; L. Cal., Mex.; Recent: Cal. to L. Cal., 
Mex. 

TORNATELLAEA Conrad 1860 
(+T. bella). Shells with short, thick spire of rounded 
whorls, embracing halfway or more; aperture with 
anterior and posterior notch; columella with two 
plications near front and outer lip thick and crenu- 
lated near margin; surface strongly spiraled. Jura.- 
Mioc. (Atlantic and Gulf Coasts). 

T. cretacea Wade (212—10, 11). Characterized by 
elevated and subcylindrical outline of whorls. U. 
Cret.: Tenn. (Ripley). 

T. pinguis Gabb. Paleoc.: Cal. 

*T. bella Conrad (212—15). Interspiral depres¬ 
sions punctate. Paleoc., Eoc.: Md., Va. (Pamunkey), 
Gulf region (Midway, Wilcox). 

ACTEOCINA Gray 1847 

{*A. wetherelli Lea). Shell small, cylindrical, spire 
low, suture channeled; aperture long, narrow, 
dilated, and rounded at anterior end; columella 
bearing oblique basal fold which emerges from 
aperture and merges into basal lip; sculpture absent 
or consisting of faint spiral grooves. U. Olig.-Recent. 

A. canaliculata (Say) (212—14). U. Mioc.: N. C., 
Fla. (Choctawhatchee); Recent (Atlantic Coast). 

A. culcitella Gould (212-16-18). Spire low, 
conical, of about three whorls; suture deep, appear¬ 
ing channeled; outer lip simple; columellar fold 
prominent. Plioc.: Cal.; Pleist.: Widespread in 
Cal. and L. Cal., Mex.; Recent: Alaska to L. Cal., 
Mex. 

CYLICHNA Lov6n 1846 
(*Bulla cylindracea Pennant). Spire deeply sunken, 
leaving apical perforation; columella with plica¬ 
tions, often umbilicated. Trias.—Recent. 
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C. scitula Meek and llaydon (212—10, 20). Oval, 
widost in middle, summit truncated with large 
depression; aporturo narrow; a small indistinct 
fold near base of inner lip; surface with spirals 
cancellated by growth lines. II. Crct. (Montaimn): 
N. and S. Dak. (Lance), Neb., Colo. 

C. secalina Shumard (212—25, 2(1). U. Cret.: 
Tex. (Navarro). 

C. alba (Brown) (212—21). Plioc.: Cal.; Pleist.: 
Cal.; Recent: Circumborcal; Arctic Ocean to San 
Diego, Cal. 

BULLA Linnaeus 175S 
(= bullus Montfort 1810; bum.aiu a 
R afinesque 1815; etc.) 

(*Bullus ampulla Linnaeus). Shell large, ovate or 
subglobose; spire involute; apical perforation nar¬ 
row, deep, generally bearing deep spiral grooves; 
aperture long, wide, anterior, and expanded; colu¬ 
mella and parietal wall bearing thick layer of callus; 
fine spiral grooves at both ends of shell. Jura.— 
Recent (Atlantic and Pacific Coasts of N. America). 

B. macrostoma Gabb. Subglobular, with two to 
three whorls; aperture very broad, broadly rounded 
in front, narrowly so posteriorly; surface smooth 
except for growth lines. U. Cret. (Ripley): N. J., 
Als>. Miss. 

B. vendryesiana Guppy (212—24). Mioc.: 
Jamaica. 

MOLOPOPHORUS Gabb 1869 
(* Bullia (Molopophorus) striata). Generic char¬ 
acters illustrated by genotype. Olig., Mioc. (Pacific 

Coast). , 

*M. striatus (Gabb) (2J2—27). Whorls five, 

convex, first two smooth, others longitudinally 
ribbed; suture deep, undulated, and bordered by 
a rib on top of succeeding whorl; aperture broad, 
outer lip simple, very obscurely notched adjoining 
suture; inner lip very sinuous; anterior notch deep, 
narrow and oblique, bordered by two faint, variable 
folds which revolve obliquely around canal. Tejon: 
Cal. 

Order Pteropoda.' Pteropods are pelagic mollusks 
which are naked or covered with a thin shell that is 
generally transparent, variable in form, and often 

1 Collins, R. L., A monograph of the AmericanTerUary 
pteropod mollusks: Johns Hopkins Univ.. StudGeol 11: 1.5/ 
324, il, 1934. 
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opnrculatc; shells are accumulating in great numbers 
on present, ocean bottoms, where they form "ptero¬ 
pod oo/,(!," Fossil pteropods are common in Meso¬ 
zoic and (Vnozoic rocks; Paleozoic species referred 
to this order are now believed to belong to some 
other division of Molluscs. Mesozoic-Recent. 

LIMACINA Lamarck 1819 

(*(’lio helieina Phipps). Shell thin, spiral, sinistral, 
with vitreous paueispiral operculum. Tert.—Recent. 

L. clevata Collins (213—22 24). M. Mioc.: Vera 
Cruz, Mex. 

CAVOLINA Ahildgaard 1791 
(*C. na/ans = Monoculus tel cm us Linnaeus). Shell 
thin, vitreous, bilaterally symmetrical, nonopcrcu- 
late, never coiled; vontrieose, slit, and keeled later¬ 
ally, tricuspid posteriorly; composed of a longi¬ 
tudinally ribbed, planoconvex dorsal piece project¬ 
ing beyond and over a ventral, strongly arched 
piece, the two joined in adult shell by internal 
interlocking processes; aperture constricted and 
continuous with lateral Slits, lips recurved or thick¬ 
ened. Mioc. (N. America; Germany, Austria, Hun¬ 
gary , Italy, and Southern Europe); Plioc. and 
Pleist. (N. America; Southern Europe). 

C. ventricosa (Guppy) (213—25-27). Mioc.: 
Jamaica; Haiti. 

CLIO Linnaeus 1767 

(= cleodoka P6ron and Lesueur 1810) 

(*C. borealis Bruguidre). Shell long, pointed, straight 
or curved, no dorsal groove (as in Styliolina, which 
formerly was included in the pteropods); juvenile 
shell retains a very small inflation at or just above 
tip. U. Cret.-Recent (Va., Ala., Miss., Tex.; 
Jamaica; Haiti; Mex.; Europe). 

C. (Creseis) hastata (Meyer) (213—32-34). 
Eoc., Olig.: Ala., Miss. 

VAGINELLA Daudin 1800 

(*V. depressa). Shell flattened, flask-shaped or 
slightly curved, lateral margins near apex developed 
into small keels, ventral side sometimes transversely 
wrinkled; aperture constricted, elongate-oval, sim¬ 
ple or with strongly reflected lip; apex blunt, closed 
by a septum. U. Cret. (Syria); Olig. (Australia); 
Mioc. (N. and S. America; Austria; Hungary; 
Italy). 
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[Figures are xl unless otherwise indicated.) 

, _ . „ h rp.i N J 21 Viewe of two specimens. 3-6. Rlnglcula epp. 3, 4. R. pulchella (x4) [USGS. PP 137). 5, 6. B. dalll (xl5) 

l’ 2 . oTS. after Clark and after Aldrich). 7-9. Ollgoptych. epp. 7. 8. O. amerte.n. [USGS. PI* 137). Type <*8). 9. O. obllqua (x3) 
f* m Pr 781 10 11. Tornatellaea cretacea [USGS. PP 137). Type (x4). 12. 13. Rictaxis punclocoelatus (Stanford U Pub g s 

2 nn *14 Acteocina canali’culala (x8) IFla GS,B 3). 15. Tornatellaea bella [Md G S. Eoc). 16-18. Acteocina euleBella [Stanford U Pub 
„ . onn’ <4 20 Cvllebna ecltuU (x3) (USGS Ter 9). Two views of type specimen. 21. Cylichna alba (x2) [Stanford U Pub g s 2 (1)). 
22 23 Pteurolitnnaea tenulcoatata IUSGS Ter 9). Two views of type (x2. xl). 24. Bulla vendryesiana (Carnegie Inst. Pub 385). Holo- 
’ * „ 26 cylichna secalina [U Tex Pub 4101; print furnished by L. W. Stephenson). Views of neotype (x4). 27. Molophorus 

fP«l fai 11 28-39. Anlsomyon spp. (28-31. 33-39: USGS Ter 9). 28-31. A. patelUformls. Top view of a specimen; top view of type; 
aids and anterior views of another specimen. 32. A. haydenl [U Tex Pub 4101; print furnished by L. W. Stephenson). Neotype. 33. 34. A. 
•ubovatus Side and top views of type. 35. 36. A. sexsulcstus. Side and top views of type. 37-39. A. borealis. Top. side, and anterior dews. 
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V. chlpolana Dull (213-28-31). Mioc.: Fin. 
(Chipola). 

Superorder Pulmonata 

ANISOMYON Meek and Hayden I860 

(*Helcion patcUiformix). Shell patelliform with oval 
or circular (rarely ovoid) aperture, central or be¬ 
tween center and anterior end; beak pointed, more 
or less strongly recurved but not spiral, generally 
broken away; muscle scar horseshoe-shaped, open 
in front, in form of strong band on left and weak or 
broken line on right (212—28-39); surface smooth, 
sometimes with a few coarse plications, more rarely 
finely striate. Jura., Cret. (Gulf of Mexico and 
western N. America). 

*A. patelliformis Meek and Hayden (212—28-31). 
Subovate, broadest posteriorly, high, with beak 
rather sharp, slopes irregularly convex. U. Cret. 
(Pierre): S. Dak., Neb., Mont., N. Mex. 

A. meekii Gabb. Elliptical, apex nearly central, 
strongly pointed and curved; surface flat, with 
faint, concentric undulations. L. Cret.: Vancouver 
Island (Nanaimo); Cal. (Horsetown). 

A. haydeni Shumard (212—32). Beaks point 
posteriorly. U. Cret. (Navarro): Ark., Tex. 

A. borealis (Morton) (212-37-39). Very large; 
beak eccentric, sometimes almost anterior; a regular 
rounded fold from beak to posterior end. U. Cret. 
(Pierre): S. Dak., Colo., N. Mex. 

A. centralis Meek. Broader than A. meekii, more 
nearly circular; slopes, except anterior one, nearly 
straight; surface with fine radiating striae and a 
few coarse, radiating grooves. U. Cret.: Coloradoan 
of Colo, and N. Mex.; also western Canada. 

A. subovatus Meek and Hayden (212—33, 34). 
U. Cret. (Pierre): S. Dak., Mont. 

A. sexsulcatus (Meek and Hayden) (212 35, 36). 

Beak in anterior third; surface with six radiating 
grooves. U. Cret. (Pierre): Mont., Colo. 

PLEUROLIM NA EA Conrad 1866 

(*Limnaea tenuicostata Meek and Hayden). Char¬ 
acterized by its small size, slender form, and regu¬ 
larly costate surface. Cret.-L. Eoc. 

*P. tenuicostata (Meek and Hayden) (212 -2, 

23). Very slender, anterior end of lip extended; 
surface with sharp, narrow, flexuous costae. Eoc.: 
N. Dak. (Fort Union), Utah; Alta. (Paskapoo). 

PHYSA Draparnaud 1801 
(*Bulla fontinalis Linnaeus). Shell thin, reversed 


(sinislrul); aperture large; columella twisted «>r 
simple; surface smooth; fresh-water; some American 
investigators prefer PIIYSKLLA llaldeinan 18-13 
(*Phi/sa f/lohosa ) for American forms. Jura.-Rccent. 

P. copci White (213—1, 2). Large, elongate; 
spire small; body whorl relatively slender. U. Cret.: 
Snsk., Alta.; Mont. (Judith River). 

P. pleromatis White (213—3). IJ. Cret.: Alta.; 
Eoc. (Wasatch): Wyo., Colo., Utah. 

P. meigsii Dali (213—1). Spire higher and of more 
whorls than P. copei; lip much prolonged anteriorly. 
Plioc.: Fla. (Caloosaluitchee). 


PLANORBIS Mueller 1774 
{* Helix cornea Linnaeus [controversial]). "Form 
genus”; coiled, typically in discoid manner, the 
entire spire below body whorl, but not symmetri¬ 
cally involute; aperture oval, varying to crescent¬ 
shaped and with sharp outer margin; fresh-water. 
L. Jura-Recent. 

Conchologists doubt that Planorbis exists in the 
living American fauna, hence it should probably 
be excluded from the fossil faunas also, as suggested 
by Henderson (1935, 243). In spite of this uncer¬ 
tainty, it seems best to leave the species under 
Planorbis pending further investigation. 

P. veternus Meek and Hayden (213—20, 21). 
Small; whorls numerous, regularly enlarging, coiled 
nearly in single plane. Jura. (Morrison): S. Dak., 
Wyo., Colo.; B. C. 

P. amplexus Meek and Hayden (213 14, 15). 

Numerous whorls, very gradually enlarging; deep 
umbilicus, with shell slightly angulated around it. 
U. Cret. (Pierre): Mont. 

P. planoconvexus Meek and Hayden (213 5, 6). 

Spire flat, whorls depressed above, angulated exter¬ 
nally and around umbilicus, which is very large. 
Eoc.: N. Dak. (Fort Union). 

P. spectabilis utahensis Meek (213 11—13). 

Large and much compressed vertically; aperture 
transverse; outer margin subangular; var. specta¬ 
bilis has outer margin more rounded. Eoc.: Wyo. 
(Bridger), Utah. 

P. leidyi Meek and Hayden (213—16, 17). Stout 
and thick with much embracing whorls, small 
umbilicus, and flat spire. Olig.: S. Dak. (White 
River). 

P. conanti Dali (213—7, 8). Spire sunken; whorls 
embracing to moderate extent, upper surface with 
angulation below suture; height and width of aper¬ 
ture nearly equal. Plioc.: Fla. (Caloosahatchce). 
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1-4. Phya 

top views 
tmbllis utxhensl 


of these after Meek in USGS Ter 9 ) unless otherwise indicated; JHU = 
U, Stud GUI 

(1 )). 5. 6. Planorbis planoconvexus. 


Johns Hopkins 


(figures are xl and from USGS, An Rp 3 (many 

U , OIUU VJ » » -1 

Peripheral and 
11-13. P. spec- 
same enlarged. 

‘.V" p 1 " I*elAoert u ra ” and"basal ~v iews. enlarged several times. 18. 19. Hell, ve.uata [USGS Ter 9], Type. 20. 2. . P.-norb.e veternu. 
(*5) Cross sectioned side view. 22-24. Umacln. elevata [JHU). Apertural. lower, and upper views of type (x27). 25-27. Cavollna ven- 
lrlco« [JHU] Central left lateral, and dorsal views <x8>. 28-01. V.glnell. chipot.n. [JHU]. Ventral and lateral v.ews (xS>; same (x6, 
and aftir Dali. 32—34. Clio (Creael.) h-tata [JHU]. Type <»8); apex of type <*50>; apex of another spec.men (x50). 


. 1 2 P cooel 3. P. pleromatia. 4. P. meigall [Wag Free Inst Sc. Tr 3 

of type 7. 8.' PUnorbl. conanti (xl.3) [Wag Free Inst Sc. Tr 3 (1». 9. 10. Hell, leldyl. . 1-17. Planorbis spp 

henala Aoertural top and basal views. 14, 15. P. amplexus. Upper view of type spec.men; basal view of 
Dennis. Apermrsi, wp. * . ... .a ___ ai T,mo on 01 PI# 
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HELIX Linnaeus 175S 

{*11. pomatia). Generally thin-shelled, of many 
whorls, more or less regularly increasing, Hat- or 
low-spired (obtuse); aperture incomplete, with 
disconnected margin; umbilicus present or absent; 
lip simple or with terminal varix; many subgenera 
are recognized, and more than 3,400 species have 
been described; terrestrial. Eoc.-Recent. 

According to Henderson (1935, 132) many of the 
species now referred to Helix probably belong to 
other genera, but the unsatisfactory state of knowl¬ 
edge., due largely to lack of soft parts for taxonomic 
determination, makes it impossible to indicate 
more than provisional references. 

H. vetusta Meek and Hayden (213—18, 19). 
Shell subglobose, height about 10 mm, breadth 
10.7 mm; length of aperture 6.25 mm, breadth 
5 mm. U. Cret. : Mont. (Judith River), Wyo. 
(Lance). 

H. leidyi Hall and Meek (213—9, 10). High 
spired; apical angle approaching 90°; many whorled; 
body whorl subglobose. Olig.: S. Dak. (White 
River), Colo., Utah. 

CLASS SCAPHOPODA 1 

Scaphopods are marine mollusks which have a 
bilaterally symmetrical body protected by a cal¬ 
careous shell that is tubular, open at both ends, 
and generally somewhat curved. The concave side 
of the shell is dorsal. The larger of the two openings 
is the mouth, which is anterior. Additions to the 
shell are made at this end. The smaller end suffers 
from wear and resorption and in some genera be¬ 
comes notched or slit. The shell substance consists 
of three distinct layers. 

Modern scaphopods usually live in fairly deep 
water, where they are partly embedded in mud or 
sand. Their known depth range is from 2 to more 
than 2400 fathoms (14,400 feet); fossil species 
probably lived at moderate depths. 

1 Pilsbry, H. A., and Sharp, B., Scaphopoda, in Tryon’s 
Manual of Conchology 17: 1—311, pi 1—48, 1897-1898; 
Scaphopoda of the San Domingo Tertiary: Ac N Sc Phila, 
Pr 1897: 465-576, il, 1898. (Also see many other articles 
hy Pilsbry, and by Pilsbry and Sharp.) 


Geologically the Hcaphopods are old. Dentalium 
first appears in the Ordovician, and large species of 
Plagioglypla (il subgenus which became extinct 
before the close of the Mesozoic) occur in Carboni¬ 
ferous rocks. Not. until the Cretaceous, however, 
are fossil scaphopods at all common. 

Pilsbry and Sharp (1898) divide, tin; class into the 
two families Dentaliidae and Siphonodentaliidae. 

DENTALIIDAK. Shell with largest diameter at 
oral opening; Dental turn, with its numerous sub¬ 
genera, is usually the only genus recognized. 

DENTALIUM Linnaeus 1758 

{*D. elephantinum ). Shell tusklike, tubular, curved, 
and regularly tapering, with circular cross-section 
and open ends; surface bearing strong longitudinal 
ribs or striae, or smooth; apex entire or with notch 
or slit. Ord.-Recent (distribution worldwide in 
ancient deposits and modern seas). 

The genus usually is divided into numerous sub¬ 
genera, of which the following are the most impor¬ 
tant with fossil representation: 

DENTALIUM (ss) Pilsbry and Sharp 1897. 
Shell prismatic or decidedly ribbed, the ribs often 
very strong toward apex where there are generally 
4 to 14, but as many as 20; apex lacks notch or slit 
or has a short one. 

GRAPTACME Pilsbry and Sharp 1897. Shell 
characterized by fine longitudinal striae near apex 
or rarely throughout; cross-section circular or 
nearlv so. 

ANTALIS H. Adams and A. Adams 1854. Shell 
with circular cross-section, solid, becoming striate 
toward apex, which is simple, notched, or with 
supplemental tube. 

PLAGIOGLYPTA Pilsbry 1898. No longitudinal 
sculpture, but sculptured with extremely oblique, 
crowded, encircling wrinkles; slit normal or wanting. 

Carb.-Trias. 

LAEVIDENTALIUM Cossman 1888. Shell large, 
arcuate, smooth with growth lines only, and circular 
in cross-section; apex typically simple. 

D. (Laevidentalium) martini Whitfield (214—16). 
Shell smooth, rather rapidly expanding, moderately 
curved; growth lines arching forward on concave 
side. Dev.: Ohio (Columbus). 
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[Figures are xl unless otherwise indicated; lines alongside some of the figures represent natural size.] 

1—17. Dentalium spp. 1—4. D. eubarcuatum (USGS, M 18). Two specimens; an enlarged surface and cross section. 5. 6. D. strain I neum 
(Pal Cal 1], Side view and cross section. 7. D. (Laevidentalium) paupercutum (USGS. PP 128]. Type specimen (x2). 8-10. D. gracile [USGS 
Ter 9]. Enlargement of surface; cross section of large end; part of shell. 11. D. attenuatum [Md G S, Mioc]. 12, 13. D. (Graptacme) 
mlnutistriatum (Md G S, Eoc; USGS, PP 120]. 14, 15. D. (Laevidentalium) caduloide [Md G S. Mioc; after Dali). Diagrammatic cross 
section and larger part of shell. 16. D. (Laevidentalium) martini (Ohio G S 7). 17. D. thallolde [Conrad: Fob Shells Tert Fm, 2 ed], 
18. Coleolus gracilis [NAIF], 19. Coleolus tenuicinctus (Pal N Y 5 (2)]. 20, 21. Coleoloides typicalis [USGS, An Rp 10). A nearly com¬ 
plete specimen and part of a specimen enlarged (x3). 22, 23. Dentalium (AntalIs) cooperl [Pal Cal 1]. A fragmental speci men and part of 
same enlarged. 24, 25. Dentalium (Graptacme) medimviense (B Am Pal 1J. 26-30. Cadulus spp. 26. C. turgidus (x3) [B Am Pal 1). 27, 
28. C. obnutus (USGS. PP 137]. End and side views (xO). 29. C. abruptus [Md G S. Eoc). 30. C. thallus [Md G S, Mioc]. 31. Dentalium 
(Plagioglypta) canna [USGS, W 100th Mer 4 (1)]. 32-36. Hyolithellue micans (USGS. B 30]. Enlargement of terminal portion of nearly 
complete specimen; exterior of operculum; a crushed specimen in shale; impression of interior and internal surface of operculum. 37. Helenla 
bella (USGS, An Rp 10]. A fragment of limestone with two nearly entire shells. 38-40. Orthotheca emznonsi [USGS, B 30). Views of two 
specimens and a cross section. 41-47. Tentaculites spp. 41, 42. T. gyracanthus IPal N Y 7 SupplJ. Two specimens enlarged (xfi) and a slab 
showing numerous shells. 43, 44. T. bellulus (Pal N Y 5 (2)). A typical specimen and portion of same enlarged. 45, 46. T. scalarlformfs 
lPal N Y 5 (2)J. Portion much enlarged and a typical specimen. 47. T. attenualus [Pal N Y 5 (2)). 
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D. (Plagioglypta) canna White (214—31). Shell 
straight. Perm.: Tex. (Delaware Mt.), Wyo. 
(Florelle), Colo., N. Mex. (Chupauira); Alta. 
(Rooky Mt. quartzite); Idaho (Phosphoria), Utah, 
Ariz. (Kaibab). 

D. subarcuatum Conrad (214-1-1). Slender, 
very gently arcuate, tapering in 17 mm from 5 to 
2 nun; internal fillings smooth or with faint lines, 
and with rounded ridge on concave side; shell sur¬ 
face with about 12 longitudinal costae and fine 
annular striae. U. Cret. (Ripley): N. J., Ala. 

D. (Laevidentalium) pauperculum Meek and 
Hayden (214—7). Minute, smooth, gently curved, 
gradually tapering; shell thick, growth lines oblique. 
U. Cret.: Md. (Monmouth), N. Dak. (Lance), 
Western Interior (Pierre, Fox Hills). 

D. gracile Hall and Meek (214—8-10). Very 
gently tapering and slightly curved; cross-section 
nearly or quite circular; apical end smooth; fine 
round longitudinal lines over most of shell, these 
increased by intercalation and becoming obsolete 
toward larger end. U. Cret. (Pierre): Mont.: Sask., 
Alta. 

D. stramineum Gabb (214—5, 6). Numerous 
longitudinal lines or ridges. U. Cret.: Cal. (Chico). 

D. (Antalis) cooperi Gabb (214—22, 23). Very 
gently curved, moderately tapering; surface bearing 
numerous fine parallel striae separated by depressed 
lines. U. Cret: Chico of Cal. and Sucia Island; Eoc. 
(Martinez-Tejon): Cal. 

D. (Graptacme) mediaviense Harris (214—24, 
25). Rapidly tapering, curved near small end; 
smooth near large end, elsewhere striated with fine, 
sharp, alternating longitudinal striae; faint con¬ 
centric annulations present; shell thick except near 
larger end; maximum diameter 9 mm. Paleoc. 
(Midway): Ala., Miss. 

D. (Graptacme) minutistriatum Gabb (214—12, 
13). Smaller and less rapidly tapering than pre¬ 
ceding; curvature gentle, with minute, regular, 
nonalternating striae. Eoc.: Md. (Nanjemoy), 
Tex. (Claiborne). 

D. thalloide Conrad (214—17). Costae strong, 
alternating or of three sizes. Eoc.: Claiborne of Ga., 
Ala., Miss., La.; Jackson of Ga. 

D. attenuatum Say (214—11), Surface with 12 to 
16 rounded ridges separated by broader interspaces 
and obsolete toward narrow end. Mioc. (Chesa¬ 
peake): Md. to S. C., Fla. (Alum Bluff). 
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I). (Laevidentalium) cnduloide Dull (214 14, 

15). Associated with />. altcniwtinn. 

SIPIIONODKNTALIIDAK. Shell generally 

smooth, often inflated, ('tnlulus is the common 
genus. 

CADULUS Philippi 1841 

(*C. ovulum). Differs from Dcnftilium in being 
swollen near middle and tapering toward each end. 
Cret.-Recent (widespread throughout Western 
Hemisphere). 

C. obnutus (Conrad) (214 —27, 28). Shell a small, 
thin, smooth, slightly arched tube (3 mm long, 
maximum diameter 1 mm), strongly inflated cen¬ 
trally. U. Cret.: N. J. (Woodbury), N. C. (Black 
Creek), Tenn. (Ripley), Ga. to Ala. (Kutaw, 
Ripley), Miss. (Ripley). 

C. turgidus Meyer (214 —26). Rapidly increasing 
for about two-thirds of length, then more rapidly 
decreasing;cross-section circular. Paleoc. (Midway): 
Ala. 

C. abruptus Meyer and Aldrich (214 — 29). Eoc.: 
Md. (Nanjemoy, Aquia), Ala. (Chickasaw). 

C. thallus (Conrad) (214—30). Mioc.: Md. and 
Va. (Chesapeake), N. C., S. C., Fla. (Alum Bluff). 

C. depressicollis Pilsbry and Sharp. Slender, and 
with decidedly concave area on flattened surfac e 
adjacent to lip on convex side. Olig. : San Domingo 

MOLLUSCA INCERTAE SEDIS 

Under this heading are discussed several well- 
known and widely distributed genera which have 
many molluscan features but which also vary so 
much from any living Mollusca that they can not be 
placed in any recognized class. Consequently, they 
are grouped here merely for convenience. There is no 
attempt to consider these widely different groups as 
divisions of one homogeneous zoological unit; it is 
altogether probable, on the contrary, that some of 
the genera discussed below may belong to other 
phyla (e.g. Tentaculites, which may be some sort 
of worm tube). 

HYOLITHES Eichwald 1840 

(*//. acutus). Shell calcareous, straight or curved, 
and modified conical; cross-section triangular or 
elliptical; margin of flattened dorsal side projects 
somewhat above opposite wall, causing thus a 
forward bending of the engirdling growth lines; 
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JFtgure* are rl and after Walcott |USGS, B SO and An Rp 101 unleaa otherwise indicated; lines alongside some of the figures represent 

natural size.] 

1-52. Hyollthes spp. 1-6. H. amerlcanus. Two opercula, a cross section of a shell, and views of three specimens. 7-9. H. billlngsi. Two 
views of a specimen and an operculum. 16-13. H. impar. Operculum; shell with diagrammatic cross section; two views of the type. 14. H. 
danlanus (USGS, B 10]. 15. H. acadlcus [USGS, B 10], 16—20. H. princeps. Three views of a large specimen; operculum; cross section of 
shell. 21—23. H. almflls. 24—26. H. quadrlcostatus. 27—30. H. terranovicus. Three views of a specimen and an operculum. 31—33. H. ehalerl 
[USGS, B 10]. Two views of a specimen and a cross section. 34—41. H. communis. A well preserved specimen; two cross sections showing 
irregular thickness of shell; operculum; four views of several specimens. 42-44. H. baconi [Wis G S 4]. 45, 46. H. prlmordialis IWis G S 
1]. 47-49. H. neapolls [N Y St Mus, M 6 (2)]. Two views of a shell (x7) and a complete specimen (xl.5). 50-52. H. declplens [N Y Ac 
8c, Tr 14]. Diagrammatic cross section and two views of a specimen. 53. Styllolina fiuurella [Pal N Y 5 (2)]. A large compressed speci¬ 
men with obscure transverse striae. 
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opening closed by n concentrically striated oper¬ 
culum. Camb.-Perm. 

H. americanus Hillings (215—1-0). Growth lines 
curve forward on dorsal side, pass downward over 
sides at nearly right angles, and curve slightly 
backward over the ventral side; shell wall thin. 
L. Camb. : Newf.; Quo.; Mass., N. Y. 

H. billingsi Walcott (215—7-9). Cross-section 
subtriangular; shell wall thick, composed of suc¬ 
cessive layers. L. Camb.: Labrador; Mass.?, Utah, 
Nev. 

H. impar Ford (215—10-13). Usual length, 
32 mm; one or more transverse imperforate septa 
near apex; cross-section generally regularly oval; 
apical angle about 10°; shell wall thick, consisting 
of an inner layer irregularly separated from an outer 
one. L. Camb.: Mass., N. Y. 

H. princeps Hillings (215—16-20). Apical angle 
13° to 15°; dorsal side flat to slightly convex and 
produced anteriorly into a rounded lip; ventral face 
ranging from uniformly convex transversely to 
asymmetrical. L. Camb.: Newf.; Mass. 

H. quadricostatus Shaler and Foerste (215—24- 
26). Apical angle about 17°; shell four-sided, the 
dorsal broad, flat, or slightly concave along median 
line. L. Camb.: Newf.; Mass. 

H. similis Walcott (215-21-23). Differs from 
H. americanus in having longitudinal striae and a 
smaller apical angle. L. Camb.: Newf. 

H. communis Billings (215—34—41). Nearly 
cylindrical except for slight flattening on one side. 
L. Camb.: Newf. to Md. 

H. terranovicus Walcott (215—27-30). Cross- 
section subtriangular or semielliptical; dorsal face 
less convex than ventral; besides growth lines, 
which cover entire shell, ventral surface is marked 
by strong, longitudinal raised lines with finer striae 
between. L. Camb.: Newf. 

H. decipiens Matthew (215—-50-52). Apical 
angle 15°; surface marked only by concentric growth 
lines. M. Camb.: N. B. 

H. acadicus Hartt (215—15). Surface with con¬ 
centric growth lines and microscopic longitudinal 
striae. M. Camb.: N. B. 

H. danianus Matthew (215—14). Cross-section 
semielliptical; surface with concentric growth 
undulations. M. Camb.: N. B. 

H. shaleri Walcott (215—31-33). Large shell 
with dorsal face the least convex transversely and 
slightly convex longitudinally; growth lines arch 
forward, forming a strong, rounded anterior lip; 
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surface with fine longitudinal lines; ventral side 
slightly concave longitudinally, its growth lines 
nearly transverse. M. Camb.: Mass. 

11. primordinlis Hall ( = “Theca” primordialiH 
Hall) (215—45, 46). U. Camb.: Wis. (Cedaria ami 
Crepieephalus zones). 

H. baconi Whitfield (215—12 44). Dorsal side 
depressed convex, more abruptly rounded near 
margins and on edges; surface with transverse 
striae, which arch gently forward and are parallel 
to margin of dorsal extension; ventral surface about 
twice as deep as dorsal, marked by transverse 
striae directed nearly straight across shell. M. Ord. 
(Platteville): Ind., Wis., Minn. 

H. neapolis Clarke (215—47—49). Convex side 
divided into three parts, two flattened marginal 
areas separated from median convex area by narrow 
grooves; this condition is accentuated by com¬ 
pression; entire shell surface marked by concentric 
growth lines only. Dev. (Chemung): N. Y. 

ORTHOTHECA Novak 1887 
(* HyolUhes ( Orthotheca) intermedius) . Differs from 
HyolUhes in abrupt truncation of anterior end; 
growth lines are thus uniformly engirdling and do 
not bend forward upon dorsal face. Camb. 

O. emmonsi (Ford) (214—38—40). Shell elongate 
and slender; apical angle about 8°; dorsal? face 
flattened or slightly concave; older part of tube 
septate. L. Camb.: Mass., N. Y. 

O. cylindrica Grabau. Shell small with circular 
to subcircular cross-section; apical angle 2° to 5°; 
older portion of tube septate with septa convex 
backward. L. Camb.: Newf.; Mass. 

HELENIA Walcott 1889 
( *H. bella). Shell an elongate, narrow, flattened, 
curved tube; cross-section and aperture elliptical; 
surface with transverse, concentric, imbricating 
growth lines. Camb. 

*H. bella Walcott (214—37). Curvature nearly 
semicircular; cross-section an elongated ellipse; 
apparently open at both ends; possibly referable 
to the Dentaliidae (Scaphopoda). L. Camb.: Newf. 

HYOLITHELLUS Billings 1872 

( *H . micans). Differs from HyolUhes in the slender 
elongated from of shell, absence of a flattened face, 
and especially in star-shaped arrangement of nu¬ 
merous muscle markings on interior of operculum; 
shell also lacks anterior lip and its accompanying 


PLATE 216 

[Figures are xl and from Cal Ac 8c, Pr (4) 11 unless otherwise indicated.) 

1-5. NuUalllna callforniea. Exterior and interior of head valve (x5 j and profile of same (x6); exterior of median and tail valves (x5). 
5—8. Priseochlton canadensis ICGS). 9—14. Calllstochlton palmulatus mlrabllis. Left lateral and dorsal views of head valve (x7); exterior 
view of median valve (x7); right lateral, interior, and dorsal views of tail valve (x9). 16, 16. Chiton (Trachyodon) eocenensls [Am J 
Conch 1], 17-21. Ischnochlton magdalenensle (x4). Profile and dorsal view of head valve; interior and exterior of median valve; exterior 
of tail valve. 22-26. Chaetopleura aplculata [Md G 8, Mioc). Anterior, dorsal, and ventral views of a head valve; exterior and interior 
views of a tail valve. 27-34. "Chiton” carbonarlus [III G S 5). 27, 30: Dorsal and side views of head valve. 2S, 29, 31: Dorsal, ventral, 
and side views of a median valve. 32: Portion of surface enlarged, showing granular sculpturing. 33, 34: Dorsal and side views of tail valve. 
15-37. Mopalla muscosa. Exterior view of head valve (x3.5); exterior of median valve (x3); exterior of tail valve (x4). 
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forward bending growth lines on dorsal side. Camb. 

*H. micans Billings f2l4—32—36). Shell long, 
very slender; apical angle 1° to 2°; cross-section 
circular or broadly ovate. L. Camb.: Newf.; Que.; 
Mass., N. Y., Utah?, Nev.? 

COLEOLOIDES Walcott 1889 
(*('. typicalis). Shell elongate, slender, cylindrical; 
differs from flyolithellus in its spiral longitudinal 
striae. Camb. 

*C. typicalis Walcott (214—20, 21). Apical angle 
exceedingly acute; shell wall apparently very thin; 
longitudinal striae make one revolution around tube 
in a length of 16 diameters of shell. L. Camb.: Newf. 

COLEOLUS Hall 1879 

(= coleoprion Hall 1876, not Sandberger 

1847) 

(* Coleoprion tenuicinctum). Shell very elongate- 
conical, straight or slightly curved, thick-walled; 
external surface marked by engirdling striae more 
or less oblique to shell axis. Dev. 

C. tenuicinctus (Hall) (214—19). Surface with 
interrupted longitudinal striae. Hamilton: N. Y., 
Md., Ind., Ky. (at Falls of Ohio); Portage- 
Chemung: Md. 

C. gracilis Hall (214—18). Surface apparently 
transversely striate. Hamilton-Chemung: N. Y. 

TENTACULITES Schlotheim 1820 
( *T. scalaris). Shell straight or slightly curved, 
elongate-conical terminating posteriorly either 
acutely or in a bulb; cross-section circular; surface 
with strong transverse rings closely arranged near 
apex and more distant and stronger near mouth; 
fine transverse and rarely longitudinal striae present; 
apical portion often filled with calcareous material 
or transversely septate. Ord.-Dev. (extremely 
abundant in Sil. and Dev. strata). 

T. gyracanthus (Eaton) (214—41, 42). Annula- 
tions irregular in strength and distribution, two 
to four in 1 mm; length rarely over 12 mm. Sil., 
Dev. (Manlius and Keyser): N. Y., Md., W. Va.; 
New Scotland: N. Y. 

T. scalariformis Hall (214—45, 46). Differs from 
T. bellulus in the more obtuse annulations of distal 
portion, with narrower interspaces, and in the more 
rapidly narrowing apical portion. Onondaga, Hamil¬ 
ton: Ont.; N. Y., Va., Ala., Mich. 

T. gracilistriatus Hall. Like Styliolina fissurella 
in small size and needlelike form but distinguished 
by' presence of annulations and fine longitudinal 
striae. Marcellus-Onondaga: Ont.; N. Y., Va. 

T. bellulus Hall (214—43, 44). Annulations 
acute; interspaces rounded and marked by con- 


1 Berry, S. S., Fossil chitons of western North America: 
Cal Ac Sc, Pr (4) 11: 399-526, pi 1-16, 1922; Fossil chitons 
from the Pleistocene of San Quintin Bay, Lower California: 
AJS (5) 12:455-456, 1926. Dali, W. H., On the genera 
of chitons: USNM, Pr 4:279-291, 1881. Pilsbry, H. A., 


centric striae. Hamilton: N. Y., Md., Mich. Wis 

T. attenuatus Hall (214—47). Slender,’' with 
distant, rather irregularly spaced and narrow annula¬ 
tions, the interspaces with concentric striae; length 
10 to 12 mm; resembles T. bellulus but smaller and 
with annulations more irregular. Hamilton: Ont • 
N. Y. to Md. 

STYLIOLINA Karpinsky 1884 
(Genotype not discovered.) Shells small, needle- 
shaped, transversely circular; apex solid and usually 
bulbous; surface smooth except for fine growth 
lines. Dev. (See below for distribution.) 

S. fissurella (Hall) (215—53). Sharply depressed 
central fracture line present in all compressed speci¬ 
mens; similar to Tentaculites gracilistriatus Hall, 
from about the same horizon, but not annulated 
and striated as that form is. Onondaga-Hamilton: 
N. Y. to Md., Mich.; U. Dev.: N. Y. to Va., Mich., 
Ohio, Ind.; Alta. 

CLASS AMPHINEURA 1 

The Amphineura are bilaterally symmetrical 
mollusks which have a dorsal covering of eight 
plates, or they may lack these altogether. Fossil 
amphineuran plates are rare but have been reported 
from numerous formations from L. Ord. to Recent. 

The class is subdivided into the following two 
orders: 

Order Polyplacophora. These are the common 
chitons — elongate animals which adhere to the 
substratum by a foot that is coextensive with the 
body. They bear eight dorsally transverse, calcareo- 
chitinous plates or valves which occasionally are 
found fossil. The anteriormost plate is the head 
plate; the posteriormost, the tail plate; and the six 
between, the median plates. The shell substance is 
formed by two distinct layers: (1) an inner, semi- 
porcelaneous tissue, the articulamentum; and (2) an 
outer surface layer, the tegmentum. The former 
generally projects past the latter to form the mecha¬ 
nism of articulation — the insertion plates or sutural 
laminae, which may be divided by slits into teeth. 

Fossil chitons of this order are found along both 
the Atlantic and Pacific Coasts; living representa¬ 
tives have similar distribution. 

PRISCOCHITON Dali 1881 
(*Chiton canadensis Billings). Plates semiconical 
with an acute apex. M. Ord. 

*P. canadensis (Billings) (216—6-8). Black 
River (Leray): Pauquette Rapids, Ottawa River, 
Canada. 

CHAJETOPLEURA Shuttleworth 1853 
(*Chiton peruvianus Lamarck). Valves with beaded 

Monograph of the Polyplacophora. Tryon’a Manual of 
Conchology 14:i-xxxiv; 1-350; pi 1-68, 1892; Idem 15:5- 
33, pi. 1-17, 1893; Aplacophora: Idem 17:281-310, il, 
1898. 
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sculpture; togmcntum strongly developed behind 
artieulamontum; median valves distinctly narrowed 
at sides; tail valves with short, stubby teeth and 
posterior muero. Tert.-Recenl. 

C. apiculata (Say) (216—22-20). Valves eight; 
dorsal triangles with series of elevated points; 
lateral triangles with scattered elevated points. 
Mioc.: Md. (Calvert), Va.; Recent: Atlantic Coast, 
Cape Cod to Fla. 

ISCHNOCHITON Gray 1X47 

( *Chiton textilis = Chiton longicymbn Blainville). 
Valves and insertion plates thin and smooth, one 
side-slit in each median valve; scales of girdle flat 
and striated; sculpture variously developed; sharply 
cut even teeth throughout. Tert.-Recent. 

1. magdalenensis (Hinds) (216—17-21). Pleist.- 
Recent: Cal. 

CALLISTOCHITON Carpenter 1882 

(*Chiton pulchellus Gray). Lateral and terminal 
areas with radial ribs; insertion plates short and 
curving out into slits which correspond in position 
with radial ribs. Pleist., Recent. 

C. palmulatus mirabilis Pilsbry (216—9-14). 
Pleist.-Recent: Cal. 

CHITON Linnaeus 1758 

(*C. tuberculatus). The following is a description of 
subgenus TRACHYODON Dali 1892 (* Chiton 
eocenensis Conrad): Insertion plates broad, strong, 
divided by deep grooves into numerous bifid teeth 
in head and tail plates; median valves with plates 
continuous, thin and flat from jugum to girdle, 
where they have a single slit, on each side of which 
the plate is strong and toothed; sculpture marked, 

1 In revising the Cephalopoda we have received valuable 
assistance from the following: J. Bridge, C. G. Croneis, 
C. O. Dunbar, R. Flower, W. M. Furnish. R. W. Imlay, 
A. K. Miller, S. W. Muller. J. B. Reeside, Jr., W. E. Sche- 
vill, Gayle Scott, L. W. Stephenson, and P. S. Warren. It 
is a pleasure to acknowledge this assistance. 

2 Clarke, J- M., Lower Silurian (Ordovician) Cepha¬ 
lopoda of Minnesota: Minn G S 3 (2): 761—812, il, 1897; 
Naples fauna in western New York: Pt, /, A f Y St G, An 
Rp 16: 29-161, il, 1899. Clarke, J. W., and Swartz. C. K., 
Cephalopoda (U Dev of Md): Md G S, M and V Dev.: 
690-699, il, 1913. Croneis, C. G., Unusual Carboniferous 
cephalopods: Science 64: 622-623, 1926; New cephalopods 
from Fayetteville shale (Arkansas): MCZ (Harvard), 
B 67: 341-352, il, 1926. Diener, C., and Kutassy, A., Cepha¬ 
lopoda triadica: Fos Cat , pars 8. 56: 1-836, 1913-1933. 
Elias, M. K., Cephalopods of Pierre formation of Wallace 
County, Kansas, and adjacent area: U Kan , Sc B 21: 289- 
363, il, 1935. Felix, J., Versteinerungen aus der mexi- 
canischen Jura-und Kreidc-formation: PaLaeontogr 37: 140- 
199, 1891. Griffin, L., The anatomy of Nautilus pompilius: 
Nat Ac Sc , Mem 8, 1900. Hay, R., Notice on some new 
species of fossil cephalopods: Kan Ac Sc, Tr 13: 37—47, 
1893. Hyatt, A., Fossil cephalopods of the Museum of Com¬ 
parative Zoology. . . [MCZ): MCZ (Harvard), B 3: 59-111, 
1872; Genera of fossil cephalopods: Boston Soc N H . Pr 22: 
253-338, 1883-1884; Carboniferous cephalopods: Tex G S, 
An Rp 2: 327-356, 1891; An Rp 4, pt 2: 377-474. 1893; 
Phylogenyof an acquired characteristic: Am Phil Soc, Pr 32: 
349-647, il. 1894. Kindle, E. M., and Miller, A. K., Biblio- 


witli lateral areas distinct; (ail plate with prominent 
muero. (Chiton ss of Carpenter has median valves 
with a single slit in each insertion plate, sinus gen¬ 
erally denticulate, and scales closely imbricating.) 

Penn.?, Tert.-Recent. 

“C. M carbonaritis Meek and Worthen (216 — 
27-34). Penn.: III. (?t f . Cnrhondale), Mo. (Labette 
slmle; authority, J. B. Knight). 

C. (*Trachyodon) eocenensis (Conrad) (216—15, 
16). Eoc.: Ala. (Claiborne). 

NUTT ALLIN A Carpenter 1X79 
(*Chilon californicus Nuttall = Acanthopleura scabra 
Carpenter). Valves narrow, of more or less bizarre 
form; sculpture of tegmentum strongly granular. 

*N. californica (Nuttall) (216—1-5). Pleist., 
Recent: Pacific Coast of N. America. 

MOPALIA Cray 1847 

Chiton hindsii Sowerby). Valves normally pro¬ 
portioned, broad, transverse, depressed; margin of 
insertion moderate; tail valve with rounded lobe on 
posterior part. 

M. muscosa (Gould) (216-35-37). Pleist., 
Recent.: Pacific Coast of N. America (Alaska to 
L. Cal.). 

Order Aplacophora. Organism wormlike, lacking 
dorsal plates, and practically without the foot of the 
preceding order; skin studded with tiny calcareous 
bodies, but these do not seem to have been reported 
fossil. Recent. 

CLASS CEPHALOPODA 1 2 .* 

The Cephalopoda are the most highly developed 
of mollusks. Living representatives possess a dis- 

gruphic Index of North American Devonian Cephalopoda: 
GSA, SP 23: 1-179. 1939. Miller, A. K., A Pennsylvanian 
cephalopod fauna from south-central New Mexico. JP 6: 
59-93, il, 1932. Miller, A. K., and Cline, L. M., Cephalopod 
fauna of Pennsylvanian Nellie Bly formation of Oklahoma: 
JP 8: 171-185, il, 1934; Cephalopods of Phosphoria forma¬ 
tion of northwestern United States: JP 9:281-302, 1934. 
Miller, A. K., and Crockford, M. M. B., Permian cepha¬ 
lopods from British Columbia: R Soc Can , Tr 30 (4): 23- 
28, 1936. Miller, A. K., and Moore, C. A., Cephalopods 
from Carboniferous Morrow group of northern Arkansas 
and Oklahoma: JP 12:341-354. 1938. Miller, A. K., and 
Owen, J. B. t A new Pennsylvanian cephalopod fauna from 
Oklahoma: JP 11:403-422, 1937. Morrow, A. L., Cepha¬ 
lopods from Upper Cretaceous of Kansas: JP 9: 463-473, 

1935. Newell, F. H., Niagara cephalopods from northern 
Indiana: Boston Soc N H, Pr 23:466-486, il, 1888. 
Newell, N.D., Some Mid-Pennsylvanian invertebrates from 
Kansas and Oklahoma: III, Cephalopoda: JP 10: 481-489, 

1936. Ohern, D. W., and Maynard, T. P., Cephalopoda 
[L Dev of Md]: Md G S . L Dev: 487-489, il, 1913. Pros¬ 
ser, C. R-, and Kindle, E. M., Cephalopoda (M Dev of 
Md): Md G S . M and U Dev: 307-326. il. 1913. Raymond, 
P. E., On the occurrence, in the Rocky Mountains, of an 
Upper Devonian fauna with Clymenia: AJS 23: 116-122, 
1907. Reeside, J. B., Jr., Cephalopoda from lower part of 
Cody shale of Oregon Basin: USGS. PP 150: 1-19, il, 1927; 
Cephalopods of Eagle sandstone and related formations in 
western interior of United States: USGS , PP 151: 1-87, il, 
1927. Ruedemann, R., Structure of some primitive cepha- 
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■ well defined head: a circlet of eight or more 
tentacles surrounding the mouth: a funnel-like 
hyponome through which the animal can eject a 
stream of water and so propel itself backward; 
two or four gills; a highly developed nervous system; 
and, if not naked, an external, camerated, plani- 
spirallv coiled, calcareous shell or an internal, 
rudimentary shell. Extinct cephalopods had straight, 
curved, and loosely to tightly coiled calcareous 
shells, often of complex internal structure, which 
are common as fossils and are among the best of 
index fossils for regional and intercontinental corre¬ 
lation. The class is subdivided as.follows: 

Subclass Nautiloidea (Tetrabranchiata) 

Characterized by four gills, and represented by 
the single living genus, Nautilus; includes several 
orders composed of more than 300 genera and 
thousands of species. Camb.?, Ord.-Recent. 

Subclass Ammonoidea 

Extinct cephalopods with complicated septa; may 
have had four gills; represented by over 300 genera 
and thousands of species. U. Sil.-Cret. 

Subclass Coleoidea (Dibranchia) 

Modern dibranchiate cephalopods which are 
naked or have only a rudimentary internal shell; 
represented by a few fossils. Trias.-Recent. 

Nautilus, the only living genus of the Nautiloidea, 
is also the only modern cephalopod with a typical 
external shell (conch), and knowledge of the soft 
parts and their relations to the shell is derived 
entirely from this genus (Griffin, 1900). The body 
is short and thick, and lies in the living chamber in 
such position that the under or ventral side is on 
the exterior of the coil (the same relation is assumed 
to have prevailed among extinct forms). The inner 
or dorsal pair of tentacles is fused into a thick 
muscular lobe or hood, which acts as an operculum 
when the animal withdraws into the shell. A cal¬ 
careous operculum (Aptychus if double, Anaptychus 
if single) has been found in many ammonoids. 
On the ventral side of the head is a distinct muscular 
leaf rolled into a tube by infolding of its free edges. 
This ambulatory funnel or hyponome widens pos¬ 
teriorly and opens into the gill chamber. It often 
produces in the shell a distinct hyponomic sinus 
indicated by modification of the growth lines. The 
head has a pair of large eyes, a pair of powerful 
horny beaklike jaws with calcified tips, and a lingual 
ribbon or radula studded with numerous rows of 
tiny plates and hooks. These latter structures appar¬ 
ently are rarely fossilized. 

Posteriorly the body is rounded and completely 
inclosed by the mantle, the base of which is pro- 

lopods: N Y St Mus , B 80: 296-341, il, 1905; Cephalopoda 
of Beekmantown and Chazy formations of Champlain 
Basin: Idem 90:389-611, il, 1906. Schindewolf, O. H., 
Vergleichende Morphologie und Phylogenie der Anfang- 


longed into a thin, fleshy tube or siphon that per¬ 
forates all the septa of the shell to the apex of the 
initial chamber ( protoconch ). This series of per¬ 
forations, which exhibits great variation in fossil 
shells, constitutes the siphunde. 

The earlier cephalopods generally have straight 
{orthoconic), curved {cyrtoconic) , or loosely coiled 
{gyroconic) shells; later and more advanced ones have 
the whorls in contact and usually are tightly coiled 
{nautilicone or ammonilicone) in planispiral manner. 

Coiled shells are evolute if the whorls are not 
so deeply impressed on the preceding ones but that 
all are visible, and the shell is umbilicated if the inner 
whorls are visible in the central part or umbilicus; 
the outer whorl of involute shells is so deeply im¬ 
pressed that it conceals all earlier whorls. 

The typical cephalopod shell is fundamentally an 
expanding, camerated, straight or coiled cone, 
divided into numerous compartments ( cameras) by 
transverse, adapically convex partitions (septa), 
centrally or eccentrically perforated by the 
siphuncle. The siphuncular perforations are bor¬ 
dered by apically directed siphonal funnels, a con¬ 
dition described as retrosiphonate; by aperturally 
directed siphonal collars, in prosiphonate shells; 
or by both types. Retrosiphonate septa are charac¬ 
teristic of the Nautiloidea, prosiphonate of the 
Ammonoidea. Siphuncular funnels may form a 
simple tube or a series of nummuloidal swellings. 
The actinoceroids have the latter modified by 
additional deposits. 

The suture marks the line of contact between the 
edge of the septum and the conch wall. It is a struc¬ 
ture of great evolutionary importance and is com¬ 
monly the basis for generic differentiation. Sutures 
in most nautiloids are simple, straight or slightly 
undulating lines which encircle the solid filling of a 
shell at regular or slightly increasing intervals. 
Occasionally, in specialized nautiloids, the suture has 
regularly disposed loops or saddles, directed aper¬ 
turally, and apically bending loops designated 
lobes. These may become pronounced in the Nauti¬ 
loidea but they are always simple. 

In the Ammonoidea, however, the sutures invari¬ 
ably are composed of well developed saddles and 
lobes, and these often are extremely complex. 
They are entire in primitive types and in the young 
stages of more specialized forms (goniatitic); notched 
at bottom of lobe ( ceralilic); and notched and lobed 
on both saddle and lobe in the most highly developed 
ammonites (ammonitic). 

The suture of an ammonoid consists of an external 
and an internal (dorsal) part, with division at point 
of involution at the umbilical shoulder. There may 
be a lobe and a saddle on the umbilical shoulder. 
The complete external suture consists of a central, 
unpaired ventral lobe occupying the center of the 

ekammern tetrabranchiater Cephalopoden: Abkand Preiui 
Geol Landesanstalt, N F H 148, 1933. Thomas, A. O., Some 
unique Niagaran cephalopoda: la Ac Sc, Pr 22 : 292-300, 
1915. 
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outer part of the whorl or venter ami Hanked by 
numerous paired lateral lobes ami saddles. The 
ventral lobe, absent only in early stages of most, 
primitive genera, is modified by a dividing ventral 
saddle in the more specialized types. This saddle 
may be simple and entire, or variously notched and 
divided. The paired lateral saddles and lobes are 
numbered first, second, etc., starting from the 
ventral lobe. In highly complex sutures the inner¬ 
most lobes and saddles lying near the umbilical 
margins may be designated auxiliaries. These are 
numbered progressively toward the umbilical edge, 
starting from the second lateral lobe. Lobes and 
saddles may become digitate and highly complex 
in the most advanced ammonoids. 

The internal suture consists of an unpaired dorsal 
lobe, entire in primitive species and in the young of 
specialized types, but bifid or even trifid in adults 
of the latter; and flanking paired saddles and lobes, 
which are numbered from the center of the dorsum 
to the line of involution or to the umbilical shoulder. 
The outlines of the paired lobes and saddles become 
modified in later Paleozoic and Mesozoic species by 
secondary inflections or marginals. These latter 
first modify the lobes, producing bifid or trifid ones 
characteristic of ceratitic sutures; then later they 
cause crenulation of saddles, producing the com¬ 
plexly incised saddles of typical ammonitic sutures. 

In general the degree of sutural complexity is an 
index of the stage reached in development of both 
individual (ontogeny) and race (phylogeny), but 
owing to a process of retardation in development 
or degeneration of this particular feature, de¬ 
scendants of a highly specialized type, occurring in 
a later horizon, may have a very simple type of 
suture. This is the case with the Cretaceous Pseudo- 
ceratites, which is an ammonite that never passes 
the ceratitic stage. 

The aperture of nautiloid shells is generally sim¬ 
ple, modified only by the hyponomic sinus; in some 
specialized forms, however, it contracts, with devel¬ 
opment of slitlike openings or sinuses, of which the 
longest is the hyponomic. In the ammonoids there 
may be periodic constriction and thickening of the 
aperture, and the living chamber may also contract 
adaperturally. Paleozoic ammonoids commonly 
retain a hyponomic sinus but more specialized types 
and later forms may have this replaced by a ventral 
crest, or even by a long projecting rostrum. Lateral 
crests and lappets may also develop. 

1 Croneis, C. G., Notes on Cycloceras and associated 
genera: AJS (5) 12: 185-192. 1926. Flower, R. H.. Cherry 
Valley cephalopoda: B Am Pal 22: 27.1—372, il, 1936; 
Devonian brevicones of New York and adjacent areas: Pal 
Americana 2 (9): 1-84. il. 1938; Study of the Pseudortho- 
ceratidae: Idem 2 (10): 1-214. il. 1939; Harrisoceraa, a new 
structural type of orthochoanitic nautiloid: JP 13:473- 
480 il 1939; Structure and taxonomic position of Troeda- 
aonoceraa Foerste: JP 13:481-484. il. 1939. Flower, R. H., 
and Caster, K. E., Cephalopod fauna of Conewango series 
of Upper Devonian in New York and Pennsylvania: 
B Am Pal 22: 1-74. il. 1935. Foerste, A. F., Notes on Arctic 
Ordovician and Silurian cephalopoda: DUB, JSL 19:247- 
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The renter is typically rounded mid unmodified, 
it may be narrower or broader than tin* dorsum, and 
it may curve to a greater or less radius than that of 
the whorl as u whole. Modifications are toward 
flattening or sharpening. Compressed forms have a 
sharply acute venter; but the venter may be trun¬ 
cated by a flat, band, or by a channel bounded by 
sharp ridges or a row of tubercles. A solid or hollow 
keel, always indicative of specialization, may further 
modify the venter, and it may be bounded by de¬ 
pressor! grooves or distinct channels. It is continuous 
in most forms, but may be broken into elongated 
nodes. 

Cephalopod shells may he smooth, or variously 
ornamented with growth lines, longitudinal stria- 
tions and transverse annulations, ribs, costae, etc. 
Ribs and costae may be simple, or they may split 
into two or three branches. They may also increase 
by intercalation. Nodes, tubercles, and even spines 
arc sometimes developed, and various other surface 
features (angulations, channels interrupting the 
costae, frilled growth lines, etc.) may appear. 

Modern cephalopods are actively swimming, 
floating, or crawling marine organisms; Mesozoic 
and Paleozoic forms are considered to have had 
the same habits and habitat. The large straight 
forms of the Paleozoic may have been sessile benthos 
in some instances. The presence of a hyponomic 
sinus has been cited as an indication of swimming 
habits, while crests and lappets have been inter¬ 
preted as suggesting sedentary, crawling, or possibly 
floating habits. 

Several investigators (Walther, J. M. Clarke, 
et al.) have suggested that shells of dead cephalopods 
were distributed widely by currents as pseudo¬ 
plankton, and hence may have come to rest where 
the animal could never have lived. Such a situation 
accounts for the wide distribution of fossil cepha¬ 
lopods — a fact which makes them excellent index 
fossils. A modern analogy may be observed in the 
dibranchiate Spirula, which is known to gain wide 
distribution in the manner just described. 

Subclass Nautiloidea 1 

Shells calcareous, external, straight, curved or 
coiled, and divided into camerae by simple retro- 
siphonate septa whose sutures are straight or gently 
curved; aperture usually has ventral hyponomic 
sinus and dorsal crest; septal necks generally well 
developed; siphuncle central, ventral but not touch- 

306, il, 1921; Silurian cephalopods of northern Michigan: 
U Mich Mus Pat, Contr 2: 19-120, il. 1924; Notes on 
American Paleozoic cephalopods: DUB, JSL 20: 193-267, 
il, 1924 : Cephalopods of Lake Timiskaming area and related 
species: CGS, Mem 145: 64-124. il, 1925; Notes on cepha¬ 
lopod genera: coiled Silurian forms: DUB, JSL 21: 1-69, 
il, 1925; Cephalopods from Devonian of southwestern 
Ellesmereland: Rp 2nd Norwegian Arctic Exped in “ Fram " 
1898-1902, np 39, Del Norske Videnskaps-Akademi i Oslo- 
1-12, 1926; Cephalopoda from Ordovician and Silurian of 
Great Slave Lake: CGS, B 44: 65-72, il, 1926; Actinosi- 
phonate, trochoceroid, and other cephalopoda: DUB, JSL 
21: 285-383, il, 1926; Ordovician and Silurian cephalopods 






SALTERELLA 



ing ventral conch wall, touching ventral wall, or 
dorsal. Camb.? f Ord.-Recent. 

Order Protochoanites. Primitive ortlmconic ceph- 
alopods. Camb. 

VOLBORTHELLA 1 Schmidt 1SS4 

( *V . tenuis). Minute, primitive orthoccnjeones 
with expanded living chamber, conical septa, and 
small empty siphuncle; may not be a ccplmlopod. 

L. and M. Camb. 

*V. tenuis Schmidt (217 —(>-S). Camb.: N. B. 
(Protolenus beds); Europe. 

of Hudson Bay area: Idem 22: 1-107, il, 1927; Devonian 
cephalopods from Alpena in Michigan: U Mich Mus Pal, 
Contr 2: 189-208, il, 1927; American Arctic and related 
cephalopods: DUB , JSL 23: 1-110, il, 1928; Restudy of 
Ordovician and Silurian cephalopods described by Hall: 
Idem: 173-230, il, 1928; Contributions to geology of Foxe 
Land, Baffin Island, Pt II, Cephalopods of Putnam High¬ 
land: U Mich Mus Pal , Contr 3: 25-70, il, 1928; Restudy of 
American Orthoconic Silurian cephalopods: DUB % JSL 23: 
236—320, il, 1928; Devonian cephalopods from Moose 
River Basin: Ont Dp Mines, An Rp 37:70-78, 1929; 
Cephalopods of Red River formation of southern Manitoba: 
DUB , JSL 24: 192-235, il, 1929; Three studies of cepha¬ 
lopods: Idem: 265-381, il, 1930; Nephriticerina ; U Mich 
Mus Pal, Contr 3: 151-154, 1930; Port Byron and other 
Silurian cephalopods: DUB , JSL 25: 1-124, il, 1930; 
Black River and other cephalopods from Minnesota, Wis¬ 
consin, Michigan, and Ontario: Idem 27:47-147, il, 1932; 
28: 1-146, il, 1933-; Silurian cyrtoconic cephalopods from 
Ohio, Ontario, and other areas: Idem 29: 107-193, il, 1934; 
Bighorn and related cephalopods: Idem 39: 1-96, il, 1935; 
Cephalopods of Maquoketa shale of Iowa: Idem: 231-258, 
1935; Silurian cephalopods of Port Daniel area on Gasp£ 
Peninsula, in eastern Canada: Idem 31: 21-92, il. 1936; 
Cephalopods from Upper Ordovician of Perc£, Quebec: 
JP 10: 373-384, il, 1936; Cephalopoda (in TwenhofePs 
“Geology and Paleontology of the Mingan Islands"): 
GSA, SP 11: 76-105, il. 1938. Foerste, A. F., and Cox, 
I. H. f Cephalopods from Akpatok Island: G Mag 73: 
289-307, 1936. Foerste, A. F. # and Teichert, C., Actino- 
ceroids of east-central North America: DUB, JSL 25: 
201-296, il, 1930. Hyatt, A. f Remarks on the genus 
Nanno Clarke: Am G 16: 1—12, 1895. Leith, E Lambcoccras 
lambei from Garson, Manitoba (Abst): GSA, B 50: 1965, 
1939. McKelvey, V. E., An Ordovician Zitlcloccras from 
Wisconsin: JP 13: 74-76, 1939. Miller, A. K., Cephalo¬ 
pods of Bighorn formation of Wind River Mountains of 
Wyoming: Conn Ac Arts Sc, Tr 31: 193-297, il, 1932; 
Mixochoanitic cephalopods: U Iowa Stud N H 14: 1-56, 
1932; Mixochoanitic ccphalopod from Iowa: AJS (5) 26: 
178-182, 1933; Cephalopods of Tully formation in central 
Pennsylvania: GSA, B 48: 1253-1255, 1937. MiUer, A. K., 
Dunbar, C. O., and Condra, G. E., Nautiloid cephalopods cf 
Pennsylvanian system in Midcontinent region: Neb G S, 
B 9: 1-240, il, 1933. Miller, A. K., and Flower, R. H., 
A Sporadocerns from America: JG 44: 751-757, 1936. 


SALTERELLA Billing 18(51 
(**>'. rugosa). Small, elongate, conical tubes, straight, 
or slightly curved, consisting of several hollow cones 
placed one within another, the Inst one forming 
the living chamber; transverse section circular or 
subtriangular. Camb., Ord. (Labrador, Quo.; Vt.., 
Mass., Tcnn.; Europe). 

*S. rugosa Billings (217—2). L. Camb.: Labrador. 
S. pulchella Billings (217—4). L. Camb.: Labra¬ 
dor, Quo.; Vt. 

S. curvata Shaler and Foerste (217—8). L. Camb.: 
Labrador; Que.; Mass. 

Miller, A. K., and Furnish, W. M., Ordovician cephalopods 
from Black Hills, South Dakota: JP 11: 535-551, il, 1937; 
Lower Mississippian nautiloid cephalopoda of Missouri: 
U Mo Stud 13: 149-178, il, 1938; Aturias from Tertiary 
of Mexico: JP 12: 149-155, il, 1938. Miller, A. K., and 
Owen, J. B., Cherokee nautiloids of northern Midcon¬ 
tinent region: U Iouvi Stud N H 16: 187-272. il, 1934. 
Miller, A. K. f and Thomas, H. D., Casper formation 
(Pennsylvania) of Wyoming and its ccphulopod fauna: 
JP 10: 715-738, il, 1936. Miller, A. K., and Thompson, 
M. L., Nautiloid cephalopods of Midway group: JP 7: 
298-324, il, 1933; Aturoidea in America: JP 9: 563-571, 
1935. Schenck, H. G. t Aturia from western North America: 
U Cal Dp o s, B 19: 435-490. 1931. Stenzel, H. B., 
Aturia from Eocene of Texa9 and Alabama: JP 9: 551- 
562, 1935. Teichert, C., Dcr Bau dcr actinoeeroidcn 
Cephalopoden: Palaeantoor 78, Abt B, Stuttgart, 1933; On 
systematic position of Discosorus Hall and related genera: 
Am Mus Nov 512, 1931; Untersuchungen an actinoceroi- 
den Cephalopoden aus Nordgronland: Med om Grdnlond 
92: 1-48, 1934; Structures and pliylogeny of actinoceroid 
cephalopods: AJS (5) 29: 1-23. il, 1935. Teichert, C., 
and Miller, A. K., What is Orthoceras ?: AJS (5) 31: 
352-362, 1936. Troedsson, G. T., On the Middle and 
L T pper Ordovician faunas of Northern Greenland, I, Ceph¬ 
alopods: Jubiliaeumsekspcditionen Nord om Grdnland, 
1920-1923, B 71: 1-157, il, 1926. Ulrich, E. O., and 

Foerste, A. F., Notes on the Schistochoanite9 (Abst): 
GSA, Pr 1933: 339, 1934; New genera of Ozarkian and 
Canadian cephalopods: DUB, JSL 30: 259-290. il. 1935. 
Ulrich, E. O., Foerste, A. F., Miller, A., and Furnish, W. M., 
Ozarkian and Canadiart cephalopods, Pt I: Nautilicones: 
GSA, SP 37: 1-157, pi 1-57, 1942. Yokes, H. E., Nautiloid 
cephalopods from Eocene of California: JP 11: 3-9, 1937. 
Whiteaves, J. F., Orthoceratidae of Trenton limestone of 
Winnipeg Basin: R Soc Can, Tr 9 (4): 77-90, 1892; Cana¬ 
dian species of Plcctoceras and Barrandeoceras. CGS, Pal 
Fos 3: 299-321. il, 1906. 

1 Miller (1932, 10-15) fully discusses the taxonomic 
position of the related genera Volborthella and Salterella , 
pointing out the diversity of opinion on this problem 
among numerous investigators. It seems best, at least 
for the present, to assign these two early genera to the 
Protcchoanitcs, though this assignment is made with full 
realization that future work may show that this is in¬ 
correct and that Protochoanites is not a valid order. 


PLATE 217 

(Figures are x\ unless otherwise indicated.) 

1-4. Salterella spp. 1. S. billings! (x2) (Tenn G S, B 38). 2. S. rugosa (xo) (USGS, B 30). 3. S. curvata (xl.5) (MCZ (Harvard), B 16). 
4. S. pulchella (x2) (USGS, B 30). 5. Clarkoceras newtonwinchelli (Minn G S 3 (2)). Lateral view. 6—8. Volborthella tenuis. 6, 8: Enlarged 
specimens (x3) [N Y Ac Sc, Tr 14). 7: Longitudinal section [U Iowa Stud N H 14). 9. Kirkocer&s arcuatum [DUB, JSL 30]. Siphuncle 
with ventral outline on right, showing septal annulations sloping downward in dorsad direction. 10, 11. Protocycloceras lamarckl (N Y 
St Mus, B 90). Exterior, transverse section, and natural longitudinal section. 12. Mcqueenoceras jeffersonense (DUB, JSL 30). Lateral 
view with slightly convex dorsal outline on right. 13. Ectenolites subgracile (DUB, JSL 30). Lateral view of conch with venter on right. 
14—16. Orygoceraa cornu-oryx (AMNH, B 1) 17—19. Endoceras proteiforme. 17, 18: Siphuncle and part of camera© preserved, and cross 
section showing diameter of young shell (inner), of siphuncle and of adult shell (x0.3) (Pal N Y 1). 19: Diagrammatic section showing 
extent of septal funnels, endoeiphosheaths, and endosiphotube, expanding above in endosiphocone (Hyatt). 20. Endoceras fulgur 
(x0.5) (JP 11J. 21—23. Cycloatomlceraa caasinense (x0.5) [N Y St Mus, B 90J.-Ventral, dorsal, and lateral views and cross section. 
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S. billings! Snfford (217—1). M. Ord.: Ind. 
(Black Rivor), Tcnn. (Murfreesboro l 

Order Holochoanites. Couchs orthoconic, cyrto- 
conic, or gyroconic; septal necks extend from septum 
of origin to or beyond preceding septum; siphuncle 
usually large, more or less filled with calcareous 
conical sheaths centrally perforated by an endosi- 
phon; camerae without calcareous fillings. Ord.-Sil. 

CLARKOCERAS Ruedemann 1905 

(*Piloccras newton-winchelli Clarke). Conch brevi- 
conic, laterally compressed, moderately curved 
lengthwise; ventral outline concave, dorsal more 
strongly convex; transverse section subovatc; 
sutures curved downward laterally, but rising at 
increasing rate dorsad so that dorsal saddles are at 
conspicuously higher elevations than ventral ends 
of same sutures; siphuncle varies greatly in size, 
usually large, transversely circular to elliptical, 
endogastric. L. Ord. (Arctic America; Wis., Minn., 
Ia.). 

♦C. newton-winchelli (Clarke) (217—5). Oneota: 

Wis., Minn., Ia. 

ECTENOLITES Ulrich and Foerste 1935 
( *E . subgracilc). Conchs slender, laterally com¬ 
pressed, curved; living chamber usually less than a 
third of phragmocone length; camerae shallow and 
numerous; sutures curving downward laterally, 
saddles rising higher ventrally than dorsally; septa 
distinctly concave; siphuncle near or touching 
ventral wall, small, and containing long, slowly 
tapering but truncated endocones; siphuncular 
segments with straight or slightly concave vertical 
outlines. L. Ord. 

*E. subgracile U and F (217—13). Gasconade: 
Mo. 

KIRKOCERAS Ulrich and Foerste 1935 
( *K. arcuatum). Siphuncles distinctly curved length¬ 
wise, touching concave ventral conch outline with 
smooth contact area; cross-section of siphuncle 
circular to distinctly compressed laterally; lateral 
and dorsoventral diameters enlarge distinctly 
along lower half of siphuncle, then contract farther 
up; siphuncle obliquely annulated, annulations 
being fairly distinct along dorsal half of siphuncle 
and more distinct ventrolatcrally, but disappearing 
along contact of siphuncle and ventral conch wall; 


siphuncle filled with ondnroticH, filling of uppermost 
endocono by matrix, forming Hpiculum. L. Ord. 

*K. arcuatum U and F (217—9). Manitou: (Join. 

MCQUEENOC’ERAS Ulrich and Foerste 1935 
(* M . jeffersonensp ). Conchs short, enlarging rapidly, 
apparently slightly curved lengthwise, with ventral 
outline straight and dorsal slightly convex; com¬ 
pressed laterally; sutures directly transverse dor- 
sally and ventrally, or sloping downward in ventrad 
direction at small angle; camera*! short, numerous; 
siphuncle very near and at one point touching 
ventral conch wall; spieulum touching inner si¬ 
phuncle wall along a diagonal line; dorsal side adnate 
to dorsal siphuncle wall almost as far down as tip 
of spieulum. L. Ord. 

*M. jeffersonense U and F (217—12). Jefferson 
Citv: Mo. 

PROTOCYCLOCERAS Hyatt 1900 

(*Orthoceras lamarcki Billings). Annulated ortho- 
ceracones and cyrtocones with longitudinal mark¬ 
ings after earlier stages, but with large siphuncle 
which is near or touching ventral conch wall. L. Ord. 
(Greenland; Arctic America; Newf.; Anticosti; 
Mingan Islands and Que.: Vt., N. Y., Utah). 

*P. lamarcki (Billings) (217—10, 11). Canadian: 
Greenland; Newf.; Anticosti; Mingan Islands 
(Romaine); Que.; N. Y. (Beekmantown). 

ORYGOCERAS Ruedemann 1906 
(*Orthoceras cornu-oryx Whitfield). Orthocones with 
subcircular or oval section; annulations only inter¬ 
nal; siphuncle eccentric and tubular. L. Ord. 

*0. cornuoryx (Whitfield) (217—14-16). Cana¬ 
dian: Vt. (Fort Cassin), N. Y. (Beekmantown). 

CYCLOSTOMICERAS Hyatt 1900 

(*Gomphoceras cassinense Whitfield). Conch sub- 
fusiform, greatest diameter about midheight of 
living chamber, lengthwise curvature of dorsal side 
greater than ventral; siphuncle endogastric, seg¬ 
ments presenting concave vertical outlines within 
camerae; septal funnels curve backward a distance 
equal to one camera. L. Ord. (Vt., Minn.). 

*C. cassinense (Whitfield) (217—21-23). Ft. 
Cassin: Vt. 

ENDOCERAS Hall 1844 
(*F. proteiforme). “Form genus”; holochoanoidal 


PLATE 218 

(Figures are xl unless otherwise indicated ] 

1 2. Cyclendocerae annulatum (x0.5) (Pal N Y 1]. Exterior view, and section showing siphuncle and septa. 3, 4. Nanno aulema [Minn 
G S 3 (2)]. Part of shell showing preseptal sipho and camerae and siphuncle; filling of siphuncle. 5, 6. Vaginoceraa oppletum (N Y St Mus, 
B 90). Fragment showing apical end of endosiphocone and the endosiphosheaths; enlargement of part of siphuncular wall showing struc- 
tire and extent of septal funnels (xo). 7. 8 . Cameroceraa tenulaeptum (xO.5) (N Y St Mus, B 901. Fragmental shell; natural section show¬ 
ing endosiphotube. 9. Aaeoceraa cronelsi (x3) (DUB, JSL 25). Lateral view. 10- Cl i ten doc eras eayleei [DUB, JSL 30]. Lateral view with 
ventral outline on right. 11-14. Proterocameroceraa brainerdi. 11: Diagrammatic section of early growth stage (N Y St Mus, B 80]. 12-14: 
View of siphonal side of shell, and two views of end showing siphuncle and convexity of septa (AMNH, B 1]. 15. Cotteroceraa compreeaum 
[DUB, JSL 30]. Lateral view with ventral outline on left. 16. Schuchertoceraji antieoatienae [CGS, M 154]. Lateral view. 17. Casalnoceraa 
explanator (x0.5) (AMNH, B 1]. Lateral view of lower end of conch with siphuncle protruding. 18. BilUngsltea canadensis [CGS, M 154]. 
Lateral view. 















HILLINGKITES 



orthoconos in which ondoconos arc long, funnd-likc, 
fow, and distant from each other, and without trace 
of annulations; conch surface free of nnnulations; 
typically, diameter of siphundo compared with that 
of conch is relatively large. Ord. (widely distributed 
throughout N. America — Greenland, Arctic Amer¬ 
ica, Cannda, and IT. S. A.)-Sil. 

*E. proteiforme Hall (217—17-10). Couchs large 
(as much as 3 m, or 10 to 12 ft, long); siphunclo 
largo, submarginal; siphohal funnels short, scarcely 
reaching next septum. M. and U. Ord. (widely 
distributed throughout N. America). 

E. fulgur (Hillings) (217—20). U. Ord.: Anticosti 
(English Head); Man. (on Shamattawa River); S. 
Dak. (Whitewood), Wyo. (Lander). 

CYCLENDOCERAS Grabau and Shimer 1910 
(*Endoceras annulatum Hall). Like Endoceras, but 
with annulated surface. M. and U. Ord. (Greenland; 
Arctic America; N. Y., Ia.; Man.; S. Dak., Wyo.). 

*C. annulatum (Hall) (218—1, 2). Large; septa 
deeply concave; siphuncle large, subdorsad, circular 
in section. Trenton: N. Y.; Man. 

CAMEROCERAS Conrad 1842 

(*C. trentonensis). “Form genus”; differs from 
Endoceras chiefly in shortness and greater obliquity 
of its endocones, which tend to be distinctly annu¬ 
lated in a direction parallel to adjacent oblique part 
of septa. Ord. (Que.; Vt., N. Y.; Ont.; Ohio, Ind., 
Ill.; Man.; Minn., Mo.). 

C. tenuiseptum (Hall) (218—7, 8). Chazy: Vt., 
N. Y. 

NANNO Clarke 1894 

(*N. aulema). Like apical end of Endoceras , with 
which it may be congeneric, consisting of preseptal 
cone continuing upward as the siphuncle; ventral 
outline slightly but distinctly convex. M. Ord. 
(Ont.; N. Y., Minn., Colo.) 

*N. aulema Clarke (218—3. 4). Black River: 
Minn. (Decorah). 

PROTEROCAMEROCERAS Ruedemann 1905 
(*Orthoceras brainerdi Whitfield). Like Cameroceras, 
but with a large preseptal cone or nepionic bulb. 
L. Ord. (Vt., N. Y.). 

*P. brainerdi (Whitfield) (218—11-14). L. Ord.: 
Vt. (Ft. Cassin), N. Y. (Valcour). 

VAGINOCERAS Hyatt 1883 
(*Endoceras multilabulatum Hall). Like Endoceras, 
but with numerous endocones. Ord. (Greenland; 
Vt., N. Y.). 


V. opplctum Ruodomaiiii (218 5, 0). Large (a 

meter or more), slowly expanding; Hiihrimilnr in 
section, with large living chamber, shallow mineral* 
increasing progressively (20 mm in adult); older 
ones with organic deposits often filling them; sutures 
with ventral saddle; siphuncle circular, two-fifths 
conch diameter, suhveutran; surface smooth. 
Chazyan: Vt., N. Y. 

CLITKNDOCEKAS Ulrich and Focrste 1035 
(*C. saylesi). Orthdconic holochoannidal conchs 
with nearly circular transverse section; camerae 
relatively short and numerous; sutures nearly 
straight but sloping from dorsal side downward in a 
ventral direction; siphuncle very close to and ap¬ 
parently touching ventral wall. L. Ord. 

*C. saylesi U and F (218—10). Ft. Cassin: N. Y. 

COTTEROCERAS Ulrich and Focrste 1035 
(*C. compressum). Differs from Clitendoceras chiefly 
in lateral compression of conch; siphuncle relatively 
large and touching ventral wall; endocones rela¬ 
tively short. L. Ord. 

*C. compressum U and F (218—15). L. Ord.: 
Minn. (Shakopee), Mo. (Cotter). 

CASSINOCERAS Ulrich and Foerste 1935 
(*Piloceras explanator Whitfield). Ventral outline 
almost straight, basal part sometimes slightly 
convex; dorsal outline, on contrary, conspicuously 
convex and strongly divergent from ventral; si¬ 
phuncle usually distinctly compressed laterally, its 
transverse section more narrowly rounded ventrally 
than dorsally. L. Ord. 

*C. explanator (Whitfield) (218—17). L. Ord.: 
Vt. (Ft. Cassin), N. Y. (Valcour). 

Order Mixochoanites. Conch orthoconic or cyrto- 
conic, with expanded living chamber and contracted 
aperture; dorsal to the large living chamber is a 
series of vacant chambers without siphuncular 
connection; septa generally oblique to shell axis, 
siphuncle in specialized forms has short, straight 
septal necks in young stages, but in adults collars 
are built around the siphuncular perforation — a 
development also present in some goniatites. U. 
Ord.-Sil. 

BILLINGSITES Hyatt 1884 
(*Ascoceras canadense Billings). Differs from related 
genera in that its gerontic ovoid cluster of living 
chambers; is depressed dorsoventrally instead of 
laterally; also upper part of cluster tends to be less 
elongated beyond that part of conch which equals 


PLATE 219 

(Figures are xl unless otherwise indicated.] 

1-6. Michel Inoceraa spp. I, 2. M. vnulticameratum (Pal N Y 1]. Exterior, and longitudinal section. 3. M. subulatum (Pal N Y 5]. A crushed 
but complete specimen. 6-6. M. aoclale (DUB, JSL 30). 7, 8. Gelsonoceras fllosum (Md G S, Dev). 9. Gelaonocerlna wauwatosenee (DUB, 
JSL 23). Filling of living chamber. 10-f2. Mlchellnoceraa spp. 10, 11. M. clarkeavillense (DUB, JSL 20]. Internal filling and natural sec¬ 
tion showing parte of siphuncle. 12. M. pelops (x0.5) (Pal N Y 5). 13, 14. Tylorthoceraa ohloense (N Y Ac Sc, An 5]. Section showing 
internal structure, and specimen showing nodes. 15, 16. Comparative diagrammatic sections of Mlchellnoceraa and Harrlsoceraa (JP 13]. 
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in elevation the crest of the uppermost dorsul saddle 
or the sutures. M. and U. Ord. (widespread in the 
Hudson Hay region; Anticosti; Mich., Ohio, la; 
also in Norway, Sweden, and Estonia). 

*B. canadensis (Billings) (218—18). Ord.: 
Anticosti (English Head, Vaureal). 

SCHUCHERTOCERAS Miller 1932 
{*Ascoccras anticosticnsis Billings). Characterized 
by a “basal” septum between the septum of trunca¬ 
tion and the strongly sigmoidal septa. U. Ord. 
(Anticosti; Que.; la.; possibly also in Mich., Ohio, 
Ind., Man.). 

*S. anticostiense (Billings) (218—16). Richmond: 
Anticosti (English Head); Que.; uppermost Ordo¬ 
vician or lowermost Silurian of Norway and Sweden. 

ASCOCERAS Barrande 1847 
(*A. bohemicum). Conchs known chiefly from 
elongated gerontic sacklike expansions, including 
the later stages of the living chamber; these are 
fusiform, compressed laterally, and narrowed at 
the top into a cylindrical extension, the neck; septa 
within expansions closely crowded, approximately 
horizontal at siphuncle and ventrally therefrom, 
but dorsally they rise in form of saddles to suc¬ 
cessively higher elevations; siphuncle evidently 
ventrad of conch center. Ord.?-M. Sil. (charac¬ 
teristic of Silurian, occurring in Anticosti; Ont.; 
Ind., Wis., Ill., Minn.; Man.). 

A. croneisi Foerste (218—9). Niagaran: Wis. 
(Racine). 

Order Orthochoanites. Conchs orthoconic or 
coiled, with occasional gerontic uncoiling; septal 
necks tubular to slightly nummuloidal, usually 
longer and straigher than in Cyrtochoanites, and 
with posterior ends of funnels never bent sharply 
outward as in that order. Ord.-Recent. 

“ORTHOCERAS” 

For many years Orthoceras has served as a con¬ 
venient “form genus” for orthoconic cephalopod 
shells with relatively small and nearly central 
siphuncle, and with apparently smooth shell sur¬ 
face, whose relationship to any other group could 
not be determined definitely. Foerste (1932, 70) so 
characterized the genus and created numerous new 
species, though he recognized that many of these 
were probably not congeneric. He also stated that 
the genotype *Orthoceratites regularis Schlotheim 
was an unsatisfactory selection and that so far as 
he knew no species of Orthoceras ss occurs in North 
America. Flower (personal communication) has 
expressed agreement with the latter statement. 


Teichert and Miller (1936, 362-362) have re¬ 
cently pointed out that Orthoceras wm> first used 
for a peloeyjM>d, and later for several other organ¬ 
isms, before being applied to cephalopods; hence 
the name as a cephalopod genus must be abandoned. 
They projK»se to adopt as a substitute the name 
Orthoceros, which was introduced by Briinnieh in 
1771, with *Orlhoccralites regularis Schlotheim as 
the genotype. 

It seems, then, that old familiar Orthoceras must 
be abandoned, and the many species that have been 
referred to it must be restudied and assigned to the 
proper genus. It is probable that most North Ameri¬ 
can species formerly referred to Orthoceras should be 
assigned to Xlichelinoccras Foerste 1932. 

MICHELINOCERAS Foerste 1932 (219—15) 

(*Orthoceras michelini Barrande). “Form genus”; 
conchs like typical Orthoceros Teichert and Miller 
1936 ( *Orthoceralites regularis Schlotheim) with 
tabular siphuncle and camerae vertically elongated, 
but without the vertical grooves which are diagnostic 
of Orthoceros. Ord.-Miss. (includes many species 
once referred to Orthoceras, from many localities in 
Canada and U. S. A.) 

M.? multicameratum Emmons (219 — 1, 2). M. 
Ord.: N. Y. (Lowville), Tenn. (Stones River), 
Minn. 

M.? sociale Hall (219 —4-6). Septa deeply con¬ 
cave, six to nine in 25 mm; siphuncle central in 
youth, eccentric in maturity. M. and U. Ord.: 
Cincinnati region (Eden, Maysville), Minn. 
(Trenton-Richmond), la. (Maquoketa). 

M. clarkesvillense Foerste (219—10, 11). U. Ord. 
(Richmond): Mich., Ohio (Liberty or Waynesville). 

M.? subulatum (Hall) (219 —3). Dev.: Marcellus, 
Hamilton, Tully and Genesee of N. Y.; possibly 
Romney of Md., Pa., and W. Va.; Onondaga of Pa.; 

M. Dev. of Ont.; and Grand Tower of Mo. 

M.? pelops (Hall) (219 —12). Dev.: Schoharie of 

N. Y.; possibly Onondaga of Ont. and M. Dev. of 
N. J. 

GEISONOCERAS Hyatt 1884 

(*Orthoceras rivale Barrande). Conchs transversely 
banded or striated; bands relatively wide and flat, 
their upper margins abruptly delineated, their 
lower apparently invaginating into tops of immedi¬ 
ately underlying bands; siphuncle expanding but 
slightly within camerae. Ord.-Dev. (Ont.; N. Y., 
Md., W. Va., Ind., Wis., Ill., Minn., Ia.). 

G. filosum (Clarke) (219—7, 8). Dev.: N. Y. 
(Naples), ?Md. and W. Va. (Jennings). 


PLATE 220 

(Figures are *1, and after Foerste (DUB, JSL 23] unless otherwise indicated.] 

1. Ephlpplorthoceras laddl [DUB, JSL 30). 2—4. Leurocycloceras spp. 2. L. JuneLforme. Internal filling of living chamber and a few camerae. 
8. L. nlagarense. Diagram of two camerae, dorsoventral section. 4. L. raymondl. Lateral view with ventral outline on left. 6. Brachycyclo- 
ceraa normale (Neb G S, B 9]. 6. 7. SUiaeoceraa lypum [Pal N Y 5]. Well preserved specimen Xi0.5) with part of shell adhering, and 
portion of surface much enlarged. 8 . Daweonoceraa hyatU. 9 . Klonocerae cancellatum (x0.7) (N Y St Mus, An Rp 20]. 10. Daweonoceraa 
•merlctnum. 11, 12. Metaapyroceraa ruedemannl. Lateral view, ventral on ri«ht; ventral view. 18. Klonoceraa anatlnl. 
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GEISONOCERINA Foerste 1935 

(•Orthoceras wauwatosensc Whitfield). Differs from 
typical Gcisonoccras in having numerous close, 
raised transverse striae instead of comparatively 
broad bands. M. SU. (Wis.). (Genus also reported 

from Ord. of Quo. and Wyo.) 

*G. wauwatosense (Whitfield) (219—9). Racine.: 

Wis. 

HARRISOCEIiAS Flower 1939 (219—10) 
(*H. orthoceroidcs). Orthoclioanitic orthoccracones 
characterized by a central canal, large siphuncle, 
and annulosiphonate deposits which develop 
markedly inward. M. Sil. (Ind., Ill.; Europe) 

*H. orthoceroides Flower. Niagaran: 111. ( Wau¬ 
kesha”). 


TYLORTHOCERAS Miller 1932 
(= trematoceras Whitfield 1882) 


(*Trematoceras ohioensc Whitfield). Orthoceroid, 
but with a series of elongate tubercles on one side 
which appear to represent an interrupted senes oi 
elongate openings in the living chamber, progres¬ 
sively closed by shelly deposits. Dev. 

*T. ohioense (Whitfield) (219—13, 14). M, Dev.. 
Ont. (Onondaga); Mich. (Dundee), Ohio (Colum¬ 
bus). 


BRACIIYCYCIAK 'ERAS Miller, Duulmr mid 

( 'oik Ira 1933 

(*li. normulc). Orthoceraconic, with adoral end of 
living chamber sometimes abruptly expanded, 
conch surface marked by narrow, transverse annuls- 
tions which average about four in a distance equal 
to shell diameter; both simulations mid spaces 
between finely Unite; phragmocone relatively 
short; septa moderately convex apicad; sutures 
transverse but not parallel to simulations; siphuncle 
small, orthoclioanitic. Penn. (Ky., Mo., Okla., 
Tex.). 

*B. normale M, 1) and C (220 -5). Penn.: Okla. 
(Wewoka), Tex. (Wayland. Finis, Cisco). 

DAWSONOCERAS Hyatt 1884, emend Focrsto 

\ 924 

(*/). hyatti Foerstc). Differs from Cycloceras in 
having frilled or wrinkled growth lines between 
annulations; siphuncle small. M. Sil.-L. Dev. 
(widespread and eomijion in the Silurian throughout 
Arctic America, Canada, and U. S. A.). 

*D. hyatti Foerste (220—8). Niagaran: Ont. 
(Lockport); Ohio (Cedarville), III. (Port Byron). 

D. americanum (Foord) (220—10). Niagaran: 
Ont. (Lockport); N. Y. (Rochester), Ind. (Osgood), 
Ky.; L. Dev.: Ont. and Mich. (Detroit River). 


EPHIPPIORTHOCERAS Foerste 1925 
(•Orthoceras formosum Billings). Orthoceroids with 
conspicuous lateral lobes; conchs orthoconic, with 
sutures curving downward laterally, and with 
siphuncular segments enlarging within camerae so 
as to present vertically elliptical or nearly spherical 
outlines. M. and U. Ord. (Greenland; Arctic 
America; E. Canada; la., S. Dak., Wyo., Colo., 

1 d R°’laddi ^ Foerste (220—D. Richmond: la. 
(Maquoketa). 

LEUROCYCLOCERAS Foerste 1928 
(*L. raymondi). Orthoceroids having shell surface 
annulated but not striated.transversely or verti- 
cally. SU.: Wis. (Racine). (Apparently all Silurian 
species formerly referred to “Cycloceras should be 
placed in this genus.) _ . w . 

*L. raymondi Foerste (220—4). Racine. Wis. 

L. niagarense (Hall) (220-3). Niagaran: Wis. 

(Waukesha), Ill# (Racine). 

( L. junciforme (Foerste) (220—2). Niagaran: 
Ohio (Cedarville). 


STRIACOCERAS Flower 1936 

(•Orthoceras typus Saemann). Slender orthocera- 

cones of circular section with straight, transverse, 

or slightly oblique sutures; siphuncle orthochoamtic, 

nearer venter than dorsum; circumferential deposits 

within camerae; siphuncle empty; surface bearing 

equally spaced, transverse and longitudinal lirae in 

early part of shell, transverse lirae only in later 

stages, and finally only weak transverse striae on an 

otherwise smooth surface. Dev. (eastern N. 

America). „ 

*S. typum (Saemann) (= Orthoceras marcellense 

Hall) (220—6, 7). Marcellus: N. Y. (Cherry 

Valley); possibly HamUton and Tully of N. Y. and 

M. Dev. of Ont. 

KIONOCERAS Hyatt 1884 
(*Orthoceras doricum Barrande). Orthoceracones in 
which shell surface is vertically ribbed and fluted. 
Ord.—Dev. (widespread throughout Arctic America. 

Canada, and U. S. A.). 

K. cancellatum (Hall) (220-9). Clinton-Guelph: 

N. S., Ont.; Ohio to Ill., Wis. 


PLATE 221 


[Figure, are *1 unless otherwise indicated.J 

1. ProtoVl onocerma mednllare (r0.5) (N Y St Mus.An 201^ 2-7. *£££££ \ J g N Y 5]. A email epecimen, and 

.h.rp .nm.!.*... .nd ,.»id d«r~ o. £‘Z^IP.I NY 5|. .. (.0,5) [N Y St Mum. 

portion enlarged to ehow surface. 6. 9. ot I farnswortW (*0.5) [GSA, SP 37). 10. Tarphyceraa multlcameratum (*0.5) 

B 90). Lateral view showing earlier volutio - P ^ e atonl (x0 5) (N y St Mob, B 90). Lateral view of a perfect specimen. 

————> «-*• - *■— 

specimen. 
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K. austini Foorste (220—13). M. Sil. : Ohio 
(Codarvillo). 

PROTOKIONOCEIiAS Grabau and Shiinor 1010 

(•Orthoceras medullare Hall). Nonannulatcd ortho- 
ceracones with surface marked by fine and gen¬ 
erally rather closo longitudinal striae; siphuncle more 
or less moniliform. Sil., Dev. (Quo., Ont.; N. Y., 

Ind., Wis., III., Ark.). . 

*P. medullare (Hall) (221—1). Large, tapering, 

sutures widely separated; striae fine, alternating, 

close together. Clinton-Guelph: Ont.; N. Y., Ind., 

Wis. (Racine), Ill. (Racine). 

METASPYROCERAS Focrstc 1932 

(*Spyroceras ruedemanm). Conchs short, depressed 
dorsoventrally, with dorsal outline nearly straight 
but ventral distinctly convex; sutures slope down¬ 
ward ventrad, while annulations rise in that direc¬ 
tion; otherwise like Spyroceras. Ord., Sil. (Quo., 
Ont.; Ohio, Wis., Minn.). 

*M. ruedemanni (Foerste) (220—11, 12). Nia- 
garan: Ohio (Cedarville). 


SPYROCERAS Hyatt 1884 

COrthoceras crotalum Hall). “Form-genus”; conchs 

crossed transversely by strong, sharply defined, 
and rather distant annulations; vertical striae very 
fine, closely crowded; no corresponding fine trans¬ 
verse striae; lineate group with vertical markings 
of equal strength; bilineate with markings alter¬ 
nately stronger and weaker, the former called 
ribs; cancellated group with numerous fine vertical 
striae crossed by about same number of fine trans¬ 
verse striae; scalariform group has relatively distant 
vertical ribs crossed by distinct and relatively 
large transverse raised lines; structure of siphun 
not well known. ?Ord.-Dev. (widespread and 

common in Canada and U. S. A.). 

“S.” bilineatum (Hall) (221—3). Black B»7 er ” 
Trenton: Que., Ont.; N. Y., Pa., Ky., Tenn., Minn., 

IU ‘‘S/° olonim (Hall) (221-6). Trenton: N. Y., 
S. Dak. (Whitewood), Wyo. (Lander). 

*S. crotalum (Hall) (221-2). Dev.: N Y. and 
Pa. (Hamilton); possibly Tully of N. Y 
of W. Va. and Md., Frog Mountain and Ragland ot 

Ala., and Ouray of Colo.; M. Dev.: Ont. 

S. thoas (Hall) (221-7). Dev.: Scholane- 
Onondaga of N. Y.; possibly Jeffersonville of Ind., 
Columbus of Ohio, Onondaga and Alpena of Mich., 
and Hamilton of Pa. 


S. nuntium (Hull) (221—I, 5). Dev.: Hamilton 
and Tully of N. Y. and I’a.; possibly Marcelhm of 
N. Y., lloinnoy of W. Va. and Md.; M. Dev. of 
Ont.; Ohio; Germany. 

TARPHYCERAS Hyatt 1804 

(*7\ prematurum). Discoidal; gradually enlarging 
whorls in contact and slightly impressed, last whorl 
often diverging; aiphunclc ventrad in young, huI>- 
ventrad later; surface smooth except for growth 
lines; sinus deep and broad. L. Ord. (Newf., Quo., 
Vt., N. Y., Va.). 

T. multicameratum ltuedcmann (221—10). Cnaz- 
yan: Vt., N. Y. (Valcour). 

CENTROTARPHYCERAS Ulrich and Foerste 

1035 

(*LUuitcs seelyi Whitfield). Dorsal side deeply im¬ 
pressed at contact with preceding volution; siphuncle 
subcentral, usually slightly ventrad of conch center; 
typical Tarphyceras has siphuncle distinctly nearer 
ventral conch wall. L. Ord. (Mingan Islands, Que.; 
Vt N Y ) 

*C. seelyi (Whitfield) (221—8). Canadian: Vt. 
(Ft. Cassin), N. Y. (Valcour). 


EURYSTOMITES Schroder 1801 

(*Nautilus kelloggi Whitfield). Differs from Tar- 
phyceras in its less discoidal form, more rapidly 
enlarging and less numerous whorls which embrace 
more strongly and are laterally compressed in adult; 
aperture with prominent lateral crests. L. ami M. 
Ord. (Baffin Land; Newf.; Que.; Vt., N. A., la., 

Wis., Ill.). _. . , 

*E. kelloggi (Whitfield) (221—12). Living cham¬ 
ber free in old age; sutures with broad lateral lobes 
in adult; siphuncle tubular, subventrad. Canadian: 
Vt. (Ft. Cassin), N. Y. (Valcour), Wis. and Minn. 

(Shakopee). 

APHETOCERAS Hyatt 1894 
(M. americanum). Gyroceraconic, compressed oval 
in section, venter narrower than dorsum; siphuncle 
empty, tubular and ventrad of center. L. Ord. 
(Newf.; Que.; Mo.). 

A. famsworthi (Billings) (221-9). Beekman- 
town: Que. 

SCHROEDEROCERAS Hyatt 1894 

(*LUuties angulatum Saemann). Differs from Tar¬ 
phyceras in dorsally situated siphuncle, and frequent 


PLATE 222 

(Figures are *1 unless otherwise indicated ] 

1. 2 . Trochollte. ammonia. (Pal N ^t^d^ ^MCg". 

plete apecimen. 10. Plectocer- undatom (*0.5) (Pal N I !l h H U . och ^ erM despl.lnense (N Y St Mue. B 20], Lateral view. 14. H.lloeera. 

gS (Pal B. «■ -We (*0.5). Latera, and ventral views of 

one specimen, apertural view of another. 
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totrftgonftl section of whorl* L. Ord. (Quo.; Vt., 
N 's Y c»toni (Whitfield) ( 221 - 11 ). Kxtcm»lly like 

Tarphyceras scclyi, but smaller and with shallower 
septa, deopor impressed zone mid dorsad siphuiulu 
Canadian: Vt. (Ft. Cassin), N. Y. (Valcour). 

BARRANDEOCERAS Hyatt 1884 
(•Nautilus natalor Billings). Conch coiled; volutions 
touching lightly, without dorsal impressed zonc^ or 
free locally; cross-section compressed laterally, 
sutures curve downward laterally ; siphuncle slight y 
ventrad of conch center; segments cylindrical. L. 

° r * d B. (C natator (Billings) (221—13). £hazyan: 
Mingan Islands. Quo. (Mingan); N. Y. (V al¬ 
cour). 

TROCHOLITES Conrad 1838 
(*T. ammonius). Conchs nautiloid, volutions touch¬ 
ing as far as aperture; dorsal contact zone impressed, 
impression wide but shallow; transverse section 
renitorm; sutures with distinct lateral lobes »nd 
large ventral saddles; siphuncle near or touching 
dorsal conch wall. Ord. (Que„ Ont.; Vt., N. V., 

Pa *T° h ammo y nius Conrad (222-1, 2). Trenton: 
Ont.; N. Y., Pa., Ky. 


GRAFTONOCERAS Foerste 1925 
(*LUuites graftonensis Meek and Worthen). Shell 
nautiliconic; whorls with remform cross-section 
each slightly overlapping ventro'ateral side of 
preceding; surface bearing transverse nbs which 
curve backward along their entire length but 
curvature is increased greatly along ventrolateral 
parts of conch, hyponomic sinus being deeply 

V "*(;. P gTaftonense (M and W) (222-4, 5). Niaga- 
ran: Ont. (Guelph); Ohio (CedarvlUe), Ind., Wis. 
(Waukesha?), Ill. (Racine). 

PLECTOCERAS Hyatt 1883 
(*Nautilus jason Billings). Conchs enlarging fairly 
rapidly at least in youth; umbilical perforation 
large; apical end not touching dorsal wall of follow¬ 
ing volution; ventral side depressed convex or 
flattened; lateral sides more strongly convex, dorsal 
flattened where touching preceding volution though 
convex where free; siphuncle near ventral side of 
conch; segments curved lengthwise, cylindrical, 
not enlarging within camerae; surface strongly 
costate, costae curving downward in ventrad direc¬ 


tion laterally; coarse transverse striae parallel to 
costae. Ord. (Labrador; Quo.; Great Slave bake; 
Ont.; N. Y., Wis., III., Minn., Tenn.)-Sil. (Ind.). 
*P. jason (Hillings) (222—«). Chazyan: Quo. 

(Mingan).; N. Y. (Crown Point). 

I*, undatum (Emmons) (222—10). Black River: 
Ont.; N. Y. P. undatum occidcntale (Hull). Black 
River (Plattoville): Wis., III., Minn. 

CENTROCYItTOCERAS Foerste 192(1 
(*Cyrioceras annulatum Hall). Conchs small, 
strongly curved, circular in transverse section; 
sutures directly transverse; siphuncle slightly 
ventrad of conch center, segments nearly cylin¬ 
drical; shell surface distinctly simulated, aim illa¬ 
tions directly transverse or curved downward 
slightly along median part of lateral side; also 
raised lines parallel to annulations. L. and M. Ord. 
(Ont.; N. Y., Tenn., Ia.). 

C. percinctum Foerste (222—11, 12). Chazyan. 

Tenn. (Murfreesboro) 

*C. subannulatum (Orbigny) (= Cyrtoceras an¬ 
nulatum Hall) (222—3). M. Ord.: Ont. (Black 
River); N. Y. (Trenton). 

BICKMORITES Foerste 1925 

(*hiiuiles bickmoreanus Whitfield). Gyroceracones 
with strongly marked transverse riblike annula¬ 
tions, which curve strongly downward ventrally; 
sutures have broad, but very shallow, lateral lobes 
and there may be ventral lobes, with intermediate 
ventrolateral saddles; siphuncle slightly ventrad 
of conch center; striae parallel to annulations; 
conch somewhat compressed laterally. M. oil- 

^*B. bickmoreanum (Whitfield) (222—7-9). Nia- 
garan: Ind. (Liston Creek). 


LECHRITROCHOCERAS Foerste 1930 

(*Trochoceras desplainense McChesney). Costate 
trochoceroids with apical end shifted laterally from 
plane of symmetry, but not beyond plane bounding 
adjacent lateral side of last volution; adjacent parts 
of volutions touching, except along upper part of 
living chamber, which is free; shallow impressed 
zone where apical part of conch touches dorsolateral 
shoulder of last volution; coiling dextral; siphuncle 
central; surface ornamented by riblike annulations, 
and numerous transverse striae parallel to annula¬ 
tions. M. Sil: (widespread throughout Arctic 
America, Canada, and U. S. A., and formerly referred 
to as Trochoceras , a genus not represented in N. 
America according to Foerste (1930, 46)). 


PLATE 223 

(Figure® are xl unless otherwise indicated.) 

, ^ Cl M V o 9 a Sirobocera® trlaulcatum (III G S 2). Ventral and lateral views. 4, 5- Ephipploceraa 

I. Centroceraa marcellenae (xO.o) I . ’. * f , . t -hell 6 7 MeMdossocerat montgomeryense (x0.5) (Neb G S, B 

ferratum (Neb G S, B 9). Lateral an< [USGS B 5441. Lateral! ventral, and apertural views. 11,12.Trtboloceraadigonum 

9). Ventral and lateral views 9-10. ***** spectabilis (xO 5) (N Y Ac Sc, An 5J. Lateral view of inner septate portion. 14. Taino- 

views. 17, 18. E. forbesUnus [Ind G 8 13]. 
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*L. desplainense (McChcsney) (222-1 : 0- Nia- 
garan: Ont. (Guelph); N. V. (Shelby. Rochtutor). 
Ind. (Huntington), NV is- (Guelph), 111. 

HALLOCERAS Hyatt 1884 
(•Cyrtoceras undulalus Vanuxcm). Gyroceraoonc« 
of subtrigonal section; young like adults of Ailhl 
ceras; venter broad, dorsum narrower and sub- 
angular; typically with row of large nodes at ven¬ 
trolateral angles; siphuncle small, tubular, and■near 
venter. Dev. (Mackenzie River region, Canada, 

N *H.’ undulatum (Vanuxcm) (222—14). Whorls 
two to three, not touching; septa distant; nodes 
faint. Onondaga: N. Y., Pa. 


RYTICERAS Hyatt 1S84 

(= kophinoceras Hyatt 1884) 

(•Cyrtoceras jason Hall). Cyrtoceraeones and orro- 
ceracones similar to Halloceras but larger and with 
coarser, crenelated bands often .expanded into 
spoutlike, spinous processes, which may for 
coarse, longitudinal ridges; siphuncle ventral, less 
nummuloidal, and larger than in Halloceras. Dev. 

(Ont * N. Y., Ohio, Ind., Ivy., ?la.). 

*R. Jason (Hall) (222—15). Robust cyrtocera- 

cones of subcircular transverse section; septa regu- 
lsur growth lamellae expanding at regular intervals 
nto^harp, foliate and coarse spinous processes; 
siphuncle marginal. Dev.: Schoharie and Onondaga 

° f R 1 trivolve 0c”nrad)^ e (222—-16-18). Conch loosely 
gyroceraconic; sutures with ventral lobe. Onondaga, 

Ont.; N. Y. 

CENTROCERAS Hyatt 1884 
(•GonMiUs marcellensis Vanuxem). Gjn-oceracones 
and nautilicones with slightly impress,=d sone m 
later stages only, with quadragonal adult but 
digonal young whorls: later the form » trapezoidal 
in outline and tuberculate as in young of Tem*»- 
cheilus. Dev.-Penn. (Ont.; N. Y„ Pa., Mich., 

*C. marcellense (Vanuxem) (223—1). M. Lie' v.. 
N . Y. and Pa. (Marcellus); possibly Genesee of 

latter. 

STROBOCERAS Hyatt 1884 
(*Gvroceras harltii Dawson). Gyroceraconic or 
nautiliconic, with gibbous umbilical shoulders 
making dorsum wider than venter, and with two 
pairs of lateral revolving ridges; aperture contracted 
and dumb-bell shaped; siphuncle slightly ventral 


of center; young like Trigonocrras. Miss., Penn. 
(N. S.; Ohio, Ind.). 

S. trisulcatuni (Meek and Worthen) (223—-, •>)• 
L. Miss.: Ohio (Waverly), Ind. (Rockford). 

EPIIIPPIOCEUAS llyatt 1884 

(•Nautilus ferratus Cox). Subglobosc; conch naut ili- 
conic, expanding rapidly; whorls depressed rem- 
form in section; umbilicus small but deep; umbilical 
shoulders evenly rounded and therefore indistinct; 
aperture with shallow ventral hyponomie sinus; 
surface typically smooth; sutures strongly sinuous; 
the broad, deep, subacute ventral saddle is distinc¬ 
tive; siphunclc small, subcentral, orthochoanitie, 
septal necks short but straight; connecting rings 
cylindrical. Miss. (Europe), Penn. (Ohm and Ivy. 
to Neb. and Tex.; Europe and Great Britain). 

*E. ferratum (Cox) (223—4, 5). Penn. (Cherokee- 
Lansing): Ky„ Mo. (Dennis, Westerville), Ark. 
(Atoka), Neb. (South Bend), Kan. (Westerville), 
Okla. (Lansing), Tex. (Cherokee-Stanton). 

MEGAGLOSSOCERAS Miller, Dunbar and 

Condra 1933 

(•Nautilus montgomeryensis Worthen). Closely re¬ 
lated to Ephippioceras, but differing in having 
broad, tongue-shaped ventral saddles, subacute 
umbilical shoulders, and somewhat differently 
shaped conch. Penn, (central U S. A.). 

*M. montgomeryense (Worthen) (223 b, /). 
U. Penn.: Ill. (McLeansboro). 


LIROCERAS Teichert 1940 

(= coloceras Hyatt 1893) 

(•Coloceras liratum Girty). Nautiliconic; youthful 
shells subglobose, with whorls having remform 
section; umbilicus moderately large and perforate 
umbilical shoulders rounded; sutures straight and 
directly transverse to long axis of conch; siphuncle 
small, orthochoanitie, variable iripjsh® 
growth; may be a synonym of STEAROGERAS 
Hyatt 1893 (*Endolobus gibbosus) but siphuncular 
structure when elucidated will indicate true rela¬ 
tionship of the two genera. U. Miss. (Chester)- 
M. Perm. (Phosphoria) in N. America (la., Ind., 
Mo.. Ark., Kan., Okla., Tex.); Miss.-M. Perm, of 

EU *L. P Tiratum (Girty) (223-8-10). Penn.: Kan. 
(Weston), Okla. (Boggy', Copan, Henrietta, Nellie 

Bly), Tex. (Graham, Jacksboro). 

L. missouriense (Swallow). Penn.: Pa. (\ anport), 
Ind., Mo. (Cherokee), Ark. (Atoka). 


PLATE 224 


(Figure* are xl unle** otherwise indicated.) 

, 2 Temnochellua w.na.ov. <x0.5) |lnd O 8 131- LaUra. and ventral views. 3 4. M = rM 

(slightly less I™ * S .1- £»- 

—— * 6 ------ abundum (x0 5) 1 1 
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TRIBOLOCKRAS llyatt 1SH-I 
(•Gyro era* scnalmn Konin.-k) (!yr..o«r..™n.,« ..ml 
nautilicones; venter elmimeled m yimuu •I*”., 
which aro also characterized by subspinous rule's, 
adult volutions depressed, bmngulur, with gi * *»«■ 
dorsum and convex venter, or approximately tri¬ 
angular; siphunclc suhcentral; sutures with Broad 
ventral and lateral lobes, and dorsal saddles without 

annular lobes. Miss. .. r2 \ 

T. digonum (Meek and Worthen) (22«J l», i-J- 
Kinderhook: Ind. ^Rockford), 111., Mo. 

TAINOCKRAS Hyatt 1-883 

(* Nautilus quadrangulus McChcsney: Hyatts origi¬ 
nal three figures arc actually three separate species 
— T. quadrangulum (McChcsney), T. nodocannatum 
(McChcsney), and Metacoceras sp.). Similai t 
Metacoceras, but differing in having two ""R 11 ' 1 ' ™ 
rows of nodes on ventral sulc of conch and w .t 
sutures bearing a pair of seco.uh.ry saddles on 
flanks of ventral lobe. Penn., L. Perm. (U. b. A.). 

U. Carb., Perm. (Europe) ;U.Carb. (Asia). 

*T. quadrangulum (McChcsney) (223 

Penn.: Midwestern U. S. A. 

ENDOLOBUS Meek and Worthen 1865 

(* Nautilus spectabilis Meek and Worthen - Nau¬ 
tilus (Endolobus) peramplus Meek and WorUie ). 
Nautiliconic; umbilicus broad, deep, perfo» ; 
hyponomic sinus broad, deep and tongue-shaped, 

lateral zones of 

nodes; sutures simple, transverse slighUy smuous, 
siphunclc small, subcentral, orthochoamfe U. 
Miss.-U. Perm., but most abundant in Penn. (Ohio, 

Ind., III., Mo., Ark., Kan T«., N. Mex.). 

*E. spectabilis (M and W) (223—Id), tester. 

Ohio (Maxville), Ill., Mo. 

E. coxanus (Meek and Worthen) (223—15, lb). 

Miss. (St. Louis) :'lnd.. Ill-; Penn.: Tex 

E. forbesianus (McChesney) (223—1/, 18). 
Penn.: Ohio, Ind., Ill., Mo., Tex. 

TEMNOCHEILUS McCoy 1844 
('Nautilus ( Temnocheilus) coronatus McCoy).. Very 
similar to Metacoceras, but conch is strongly de¬ 
posed, lateral sides of conch typically converge 
dorsally, and ventrolateral nodes are more or less 
confluent. Penn, (widespread throughout U. S. A.). 

winslovi (Meek and Worthen) (224—1, 2). 
Penn.: Ind., Ill. Mo.; Perm.: Tex. 


TITANOCERAS Hyatt 1884 
('Nautilus panderosus (W hite] Meek). Distinguished 
from most other similar genera ( Endolobus, Metnco- 


ccrus, etc.) bv shape and ornamentation of concli, 
and course of sutures alone. Penn., Perm. (111., 

la.. Mo., Neb., N. Mex.). ,, „ 

*T. pondcroHum (Meek) (221 • >, (»). lh I enn.. 

III., la., Mo., Neb. 

METACOCERAS Hyatt 1883 

(• Nautilus ( Discus) sangamnnensis Meek and 
Worthen). Subdiscoidal; couch greatly flattened 
ventrally, laterally and dorsolaterully and only 
slightly impressefl dorsally; umbilical shoulders 
typically narrowly rounded; umbilicus large and 
perforate, umbilical wall straight but not steep; 
aperture with broad, rounded, ventral hyponomic 
sinus; conch surface marked with growth lines ami 
prominent rounded ventrolateral nodes or short 
spines; each suture forms a broad shallow rounded 
lobe on ventral, lateral, and dorsal sides of conch, 
and those are separated by subacute saddles; 
siphunclc small, subcentral and nearer venter, 
orthochoanitic; septal necks short but straight; con¬ 
necting rings not expanded: siphuncular segmen s 

cylindrical. Penn., Perm. 

This is a “form genus” including over 30 species 

and varieties from the Penn, and L. Perm., some of 
which arc probably not congeneric. American 
species, ranging from Pottsville into Fort Riley-of 
Bic Blue, are reported from Ohio, Ill., Rio., Kan., 
Okla., and Tex. Also Great Britain; Russia; Suma¬ 
tra 

*M. sangamonense (M and W) (224 3, 4). 

Volutions subquadrate; sides strongly concave; 
ventrolateral angulation with elongated nodes; 
venter rounded; siphuncle ventrad of center; im¬ 
pressed zone moderate. Penn.: Ill., Mo., Kan. 

M. cavatiforme Hyatt (224-12, 13). Whorls 
broader and more quadrate than preceding; angle 
nodose; venter broadly convex; sides flat; sutures 
with strong lateral lobe. U. Penn.: Mo. 

PSEUDOMETACOCERAS Miller, Dunbar and 

Condra 1933 

(*Metacoceras sculptile Girty). Conch subdiscoidal, 
tarphyceraconic, consisting of a few gradually ex¬ 
panding volutions; umbilicus perforate and wide; 
growth lines prominent on adult shell, their course 
indicating a very prominent hyponomic sinus; 
sutures with broad, shallow, rounded ventral, 
lateral, and dorsal lobes with subacute saddles at 
the ventrolateral angles and at umbilical seams, 
siphuncle small, nearly central and orthochoanitic; 
septal necks short and connecting rings subcylindn- 
cal. Penn. 

*P. sculptile (Girty) (224—7 8). Penn.: Md. 
(Ames), Ky. (Kendrick), Neb. (Plattsmouth, 
Irvine Creek), Okla. (Wewoka), Tex. (Graham). 


PLATE 225 

,-S. Eut.ephocerM spp. 1-3. * \vSCS.B 4^“ 

lQ8° g. PP I MF*- y* ,2). 12, .2. A. .......I (.0.5) [P.l N J 21. ,4. ALrold.. P—if.. IN 

N J 4]. Lateral view of type specimen (x0.3). 
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DOMATOCERAS Hyatt 1891 
(*D umbilicatum). Nautiliconoa with slightly im¬ 
pressed zone in adult, biangular in young; volutions 
tetragonal in section; surface smooth; sutures with 
marked umbilical saddles; siplmnele ventrad of 
center. Penn., L. Perm. (Ill., Mo* Kan., Colo., Tex., 

N Mox.; Russia; Himalayas; Timor). 

D. lasallense (Meek and Worthen) (224 9, 10). 

Penn.: Ill. (McLeansboro), la. 

STENOPOCERAS Hyatt 1893 

(*Pharcoccras dumbli). Conch discoidal nautili- 
conic; venter concave in adult part of conch; sutures 
gently sinuous. Penn., Perm, (genus known from 
Penn, of Neb.; Fort Riley (L Perm.) of Kan., 
U. Penn, of N. Mex.; and U. Carb. of central Euro- 

P T dtmndum Miller and Thomas (224—16, 17). 
Casper: Wyo. 

SOLENOCHILUS Meek and Worthen 1870 
(*Nautilus ( Cryptoceras) springeri White and St. 
John). Nautilicones with smooth surface; siphuncle 
small, in contact or nearly so with venter; lip auri- 
culate near dorsal angles; differs from related genera 
in shape of conch, absence of nodes and spines, an 
in ventral position of siphuncle. L. Miss.-L. Perm. 
(Ind., Ill., Mo., Kan., Tex.; Europe). 

S. collectus Meek and Worthen (224—14 15) 
Venter gently rounded; umbilicus small but deep. 
Miss. (St. Louis): Ind., Ill.; Penn.: Tex. 

CYMATOCERAS Hyatt 1884 
(= nautilus in part of authors) 

(*Nautilus pseudo-elegans Orbigny). Strongly in¬ 
volute nautilicones with strong transverse costae 
extending across entire shell; sides gibbous, becom 
ing compressed in adults of some species; sutures 
with ventral saddles; shallow lateral and dorsal 
lobes; siphuncle usually slightly dorsad of ^nter, 
young conchs noncostate. Cret. (Mont., Tex., B. 6). 
C. carlottense Whiteaves (224—11). Queen 

Charlotte: B. C. 


EUTREPHOCERAS Hyatt 1894 
(*Nautilus dekayi Morton). Involute, subglobose 
nautiloids; volution nephritic in transverse section 
throughout life, changing but little; umbilicus dosed 
siphuncle usually dorsad of whorl «uiter>. shells 
usually smooth except for fine longitudinal lines on 
venter and growth lines parallel to aperture; sutures 
nearly straight, having shallow elements — ventral 


lobe, broad ventrolateral saddle, lateral lobe, second 
lateral saddle, umbilical lobe, and broad, obtusely 
pointed dorsal lobe. Cret., Eoc. (wideapread through¬ 
out U. S. A.). 

♦E. dekayi (Morton) (225 -1-3). Ornamentation 
of young is retained in var. mortonense. Ripley. 
Atlantic and Gulf Coast regions; Minn., Ark., 
Montanan (characteristic of Pierre):, N. and S. 
Dak., Neb., Mont., N. Mox.; Alta. 

E. alcesense Reeside (225—4, 5). U. Cret.: 
Mont. (Eagle, Telegraph Creek, Cody), Wyo. 
(Telegraph Creek, Cody, Steele), Utah (Mancos), 
N. Mex. (Mancos, Mcsaverdc). 

HERCOGLOSSA Conrad 1866 
(= nautilus in part of authors) 

(*Nautilus orbiculatus Tuomcy). Highly involute 
nautilicones with deeply lobed sutures and broad 
undivided ventral saddle; siphuncle small, central 
or dorsad of center. Trias.-Tert. (Atlantic, Gulf 
and Pacific coastal regions). 

H. ulrichi (White) (225-7-9). Midway: Gulf 

States (Ala., Tex., etc.). 

ATURIA Bronn '1825 

(*Nautilus aluri Basterot). Differs from Ilercoglossa 
in having large siphuncle close to dorsum from an 
early stage onward, the funnels of which are very 
long and large. (Schenck (1931, 436) states that 
“Aturia is a tachygenic genus, and the organism 
emerged from the egg capsule with adult charac¬ 
teristics; it then lived a vagile benthomc life in the 
sublittoral zone of the sea.”) U. Cret.—Plioc. (Atlan- 
tic, Gulf and Pacific coastal regions; northern 

Mexico). „ T t 

A. vanuxemi Conrad (225—12, 13). Eoc.: N. J. 

(Shark River). . , 

A. alabamensis (Morton) (225—10, 11). Jackson: 
N. C. (Castle Hayne), Fla. (Ocala), Ala. (Ocala, 
Claiborne), Miss. (Moodys); Nuevo Le6n and 
Tamaulipas, Mexico. 

ATUROIDEA Vredenburg 1925 
(= paraturia Spath 1927) 

(* Nautilus parkinsoni Edwards). Closely related to 
Hercoglossa and Aturia and more or less intermediate 
between them. U. Cret., Eoc. (Atlantic and Pacific 
coastal regions; England; northern Africa; India). 

A. paucifex (Cope) (225—14). Eoc.: N. J. 
(Hornerstown). 

CIMOMIA Conrad 1866 
(* Nautilus burtini Galeotti). Nautiliconic; 


um- 


PLATE 226 


(Figurea are xl unleae otherwise indicated.) 

r»n* JSI 251 I 2. A. blgabyl. Ventral view, and doreoventral section with ventral outline on right. 3. A. beloll- 
A«tl. "^7”. ^ P 0 /t^ r / y comilete specimen showing adapertur.l tapering of living chamber (x0.2). 4. 5 Leurorthocer~ h.neenl 

JSL 191 ventral side, and doraoventral section (siphuncle actually enlarges upward) 6. Dolortboceraa exile N An. 2 
(x0.5) (DUB, JSL 191. , . 7 Armenoceras heareti [DUB, JSL 221. Doreoventral section through aiphuncle (*0.5). 

,,0,1. T'b No’ri o m 7 i br.viota, .tap.. don,.l .id. .< »phu„d. 

8, 9. Kochoceraa eunelforme [Troedason. JuD«oraJ ' Am pa , 22J , 0 B ^.^versum. II. B. cowortale. 12, 13. Elrod- 

with JSL 20], Ventral view showing surface, and opposite side showing camerae. 14. 15. Mooreocerma nor- 

roale*(x2) INeb G S. B 9]. Lateral view of holotype. and dorso/entral section of adapical camerae. 
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bilicuB small, umbilical shoulders low ami broadly 
rounded; conch surface smooth ; septa numerous and 
sutures somewhat sinuous; siphunelo small, circular 
in section, orthochoanitic. Tert. (Atlantic and (lulf 
Coast region). 

C. subrecta Miller and Thompson (225—(>). 
Midway : Miss. 

Order Cyrtochoanites. Concha orthoconic to 
nautilo conic, commonly ornamented with ribs 
annulations and nodes; sutures very simple; septa 
necks generally short and commonly bent outward 
or crumpled; siphuncle simple, nummuloidal or 
complex, and order includes all nautiloids with 
beaded siphuncles; apertures may be restricted. 

Ord.-Penn. 

ACTINOCERAS Bronn 1837 
(*A bigsbyi) . Actinoceroid orthocones in which 
siphuncles usually are large, compared with conch 
diameter, and siphuncular segments low, broad, 
and nummuloidal while intervening septal necks are 
relatively long; siphuncular interior more or less 
filled with calcareous deposits which first envelop 
inner surface of septal necks, then continue in 
growth until only an irregular tubelike space along 
central part of siphuncle remains free from deposi¬ 
tion during life, though usually filled with matrix 
in fossils; this type of calcareous deposit is not on y 
characteristic of Actinoceras but of all genera usually 
grouped as actinoceroids; Actinoceras is a form 
genus.” M. Ord. (widespread throughout Arctic 

America, Canada, and U. S. A.). D . 

•A. bigsbyi Bronn (226-1, 2). Black River. 

Arctic America; Ont.; N. Y., Ky. Tenn., 

Wis. and Minn. (Platteville); Man. (Red 

A. beloitense Whitfield (226—3). Black River. 
Ont.; Tenn. (Tyrone), Wis. (Platteville). 

LEURORTHOCERAS Foerste 1921 
(*L. hanseni). Evidently closely related to typical 
Actinoceras; dorsoventrally depressed, with ventra 
side distinctly flattened; sutures nearly horizontal 
dorsally but curving distinctly downward ventrally, 
siphuncle ventrad, but separated from conch wall 
segments depressed globular to vertically elongated 
septal necks long. Ord. (Greenland; Arctic America, 

M hanseni Foerste (226-4, 5). M. Ord.: Green- 
land; Arctic America 

KOCHOCERAS Troedsson 1926 
<*K. cuneiforme). Differs from Actinoceras chiefly in 
distinct flattening of ventral side; tightly depressed 


ventral ammlations; connecting Hiplmnculnr rings 
in broad contact with this Hide; Hiphuncle ns whole 
depressed dorsoventrally, this depression increasing 
toward upper part of conch. Ord. (Greenland, 
Arctic America; Hudson Bay and Great Slave bake 
regions; Man.; Wyo.). 

*K. cuneiforme Troedsson (226—H. 5b Ord.: 
Greenland (Cape Calhoun). 

ARMKNOCERAS Foerste 1921 

(*Actinoceras hearsti Parks). Couchs differing from 
typical Actinoceras chiefly in absence of distant 
septal necks, both overlying and underlying rings 
being adnate to intermediate septa for considerable 
width in area immediately surrounding passage of 
siphuncle through septa; in those species in which 
underlying rings arc not adnate to septa iinmedi- 
ately above, they meet inner margin of these septa 
at a very acute angle, without a distinct septal neck 
intervening. Ord., Sil. (widely distributed over the 
northern half of N. America (Greenland. Arctic 
America, Anticosti, Que., Ont., Man.), throughout 
eastern U. S. A. (N. Y., Mich., Ind., Tenn., Ia.), 
and in Europe, Korea, Manchuria, and Northern 
China). The genus is characteristically M. and U. 

0l *A. hearsti (Parks) (226—7). Ord.: Ont. (Severn 
River). 


ELRODOCERAS Foerste 1924 
(*Cyrtoceras indianensc Miller). Conchs actino¬ 
ceroid, cyrtoceraconic at base, but straight farther 
up; siphuncle ventrad of conch center; segments 
barrel-shaped; septal necks very short and with 
abruptly recurved brim; surface striae curve down¬ 
ward slightly along ventral side of conch, thus 
locating hyponomic sinus. M. Sil. (Ohio, Ind., W is., 

IU *E. indianense (Miller) (226—12, 13). Niagaran: 
Ind. (Laurel). 

BRADFORDOCERAS Flower and Caster 1935 
(*£. transversum) . Conch long, straight, gradually 
expanded orad, but with constriction near mature 
aperture; sutures oblique, descending orad on 
dorsum, slightly sinuous at sides, sometimes with 
definite lobes and saddles; siphuncle slightly eccen¬ 
tric, about midway between conch center and 
venter, cyrtocnoanitic, and lined with continuous 
lamellar deposits; camerae with deposits; pseudo¬ 
septa present. U. Dev. (N. Y., Md., Pa., Ia.; Man.). 

*B. tr ans versum F and C (226—10). U. Dev.: Pa. 

(Venango, Salamanca). 


PLATE 227 

[Figures are *1 unleaa otherwise indicated.] 

—- in* o s. b ' zr:: 

G 8 ’ B ^u D ^^Xbunc°lM«03rJ. B H. vertebralia. A somewhat crushed siphuncle. 8. H. bigsbyi. A fra^entaleiphunc^ 6 - Huron- 

wMich Mum g, p",^i SSTSL 

Lateral view; toother *S eJSrtii (DUB. JSL 30], Ventral view (x0.5). 13. 14. Ormoceraa allumettenae (DUB, JSL 27] 

Craw section .‘an^ventrafview of a leathered specimen. 15. Gonloceraa ancep. [Pal N Y 1]. longitudinal section ehow.ng small part of 

•iphuncle (x0.5). 
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B. coiisortale (Hull) (226-11). U. Dev.: N. V. 
an d Pa. (Panama, Salamanca), possibly Jennings 
of.Md. and Lime Creek of la. 

MOOREOCERAS Miller, Dunbar and Condra 

1933 

(*M. normale). Conch orthoccraconic, thin, smooth; 
septa simple disks convex apically; sutures straight 
or slightly sinuous, transverse to conen axis; siphun- 
cle slightly ventrad of conch center; necks short and 
strongly recurved; siphuncular segments fusiform 
to subspherical; connecting rings not touching 
adjacent septa outside of septal necks; no secondary 
deposits inside or outside of siphuncle. Dev.-Penn, 
(widespread in eastern two-thirds of U. S. A.). 

*M. normale M, D and C (226—14, 15). Widely 
distributed geographically and stratigraphically in 
U. S. A. Penn.: Ky. (Kendrick), III., Mo. (Cherokee, 
Kansas City), Ark. (Brentwood), Neb. (Chanute, 
Plattsmouth, Kereford), Kan. (Westerville, Weston, 
Aspinwall), Okla. (Hale), Colo. 

DOLOItTHOCERAS Miller 1931 
(*D. circulare). Smooth orthoceracones of circular or 
slightly depressed section; sutures range from 
straight and transverse to slightly oblique and 
sinuous; siphuncle central or subcentral; deposits 
in siphuncle; eameral deposits are mural and are 
heavier on venter than on dorsum; hyponomic 
sinus present; conch surface may bear transverse 
striae or only fine growth lines. Dev.-Penn. (Ont.; 
Me., N. Y., Ind., Neb.; Asia). 

D. exile (Hall) (226—6). Hamilton: N. Y. 

PSEUDORTHOCERAS Girty 1911 
(*Orthoceras knoxense McChesney). Diagnostic fea¬ 
tures are enlarged siphuncle and especially the 
secondary deposits accumulated not axially but 
circumferentially. Dev.-Penn. (See below for dis¬ 
tribution) ; Perm, of Australia. 

*P. knoxense (McChesney) (227-1). Widespread 
in Penn, formations of N. America, ranging from 
Henrietta to Wabaunsee and from Bend to Cisco 
in the following states: Pa., W. Va., Ohio, Mich., 
Ind., Ky., Ill., Ia., Mo. (Cherokee) Ark. (Hale), 
Neb., Kan. (Drum), Okla. (Nellie Bly), Tex. (Gap- 
tank), Wyo. (Casper), Colo. (Genus also present in 
U. Carboniferous of Carnic Alps on Austro-Itahan 
border.) 

EULOXOCERAS Miller, Dunbar and Condra 1933 
(*E. greeni). Orthoceroid; sutures sinuous and dis¬ 


tinctly inclined to long axis of couch; septa simple 
saucer-shaped disks; siphuncle slightly ventrad of 
conch center. Penn. 

*E. greeni M, D and C (227—2, 3). Penn.: Mo. 
(Labette), Okla. (Wewoka, Francis, Kansas City), 
Tex. (Bend, Home Creek, Cisco). 

HURON I ELLA Foerste 1924 
(*lluronin inflecta Parks). Like Armenocernx, but 
with lateral faces of nuinmuloidal siphuncular seg¬ 
ments presenting more or less distinct concave 
vertical outlines; intermediate between typical 
Armenoccrns and lluronin. Sil. (Anticosti, Ont., 
Mich.). 

*H. inflecta Parks (227—5, G). Niagaran: Ont. 
(Ekwan or Attawapiskat). 

HU RON IA Stokes 1824 

(*//. bigsbyi). Conclis with large siphunejes, seg¬ 
ment* of which tend to take form of short, inverted 
pestles, the annulations forming upper third or 
two-fifths of segment lengths; typically, lateral out¬ 
lines of lower and middle parts of segments tend to 
be about vertical, but in some species these seg¬ 
ments contract conspicuously toward their lower 
ends so that these outlines become oblique; inner 
margins of septa curve downward but without form¬ 
ing distinct septal necks; segments above and below 
each septum are adnate to that septum for some 
distance around passage of more central part of 
siphuncle through septa; siphuncular annulations 
directly below septa; septa adnate not only to basal 
part of siphuncular segments but also to lower and 
middle of lateral parts of these segments, becoming 
free from latter where vertical outlines of annula¬ 
tions begin to rise strongly. Ord., Sil. (Greenland; 
Arctic America; Anticosti; Que., Ont.; Mich., Wis., 
Wyo., Man.; especially characteristic of Silurian). 

H. vertebralis Stokes (227—7). L. Sil.: Anticosti. 
M. Sil.: Drummond Island, Lake Huron. 

*H. bigsbyi Stokes (227—8) [H. bigsbyi inter¬ 
media Foerste (227—4)). Niagaran: Mich. 

GONIOCERAS Hall 1847 
(*G. anceps). Conch lenticular transversely, ventral 
side slightly convex or flat, dorsal somewhat more 
convex; lateral parts or wings of dorsal and ventral 
sides usually less convex than central part of conch, 
transverse sections of wings sharply angular at 
lateral conch margins; sutures curve strongly down¬ 
ward along central part of conch, but arch strongly 
upward in crossing dorsal and ventral faces of wings, 


PLATE 228 


(Figure* are xl unless otherwise indicated.) 

^ 271 . D python. Lateral view with ventral outline on left. 2. D. remotlaeptum. Natural section showing 

>. 2 G. Inelegans (xO 25) (Ohio G S 1].4. G. cance.Utum (x0.5) [DUB. JSL 21J. 6-^— 

s.phuncle and sept^ f 0 hoi,«r’. P h Srnished by C Croneis]. Longitudinal section showing internal structure. 6. 7. Nephrlt.ceraa buc num 

N V 5). Two views of a specimen. .0. U. Oncocerae conatrictum [DUB JSL 201- Lateral and 
,P ' N Y . 51 ’ ' Tfjpteroceraa planoconvexum |AMttH. M 1J. Two views of an incomplete specimen. 14. 15. AllumeUoceras Joaephl- 

-num fDUB JSL 271 Ventral and lateral views. 15-18. Beloiloceraa pandlon [DUB. JSL 20J. Lateral view, cross section^ and ventral 
^eTo a sLimen l9. 20 Hlcl..rd»onocer.- simple, [DUB. JSL 27J. Lateral and ventral views. 21-24. Trlpteroceras hast.tum lDUB. 
JSL Ml Vl^Zrammatic lateral view showing lateral saddles. 22: Ventral side exposing siphuncle^ 23: V.ew of upper end showmg P~ 
aage of siphuncle through septum. 24: Diagram showing relative depth of dorsal and ventral lobe* of sutures. 
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siphunelo nearer vontral conch wall, .segments low, 
broadly nummuloidal, actinoccroid. Ord. (Green¬ 
land; Arctic America; Ont.; widespread in U. S. A.). 

*G. anceps Hall (227—15). Black River: Ont.; 

N. Y., Ky., Tenn., Wis., Minn. 

LAMBEOCERAS Foerste 1917 
(+Qonioceras lambei Whiteaves). Closely related to 
Goniocerns but differing in transverse section and in 
course of sutures; conch strongly compressed dorso- 
ventrally, both dorsal and ventral sides convex, the 
lateral parts of transverse section forming an acute 
angle, but not thin and sharp as in Goniocerns; 
sutures curve downward both dorsally and ventrally 
but do not form strongly elevated and conspicuous 
saddles as in Goniocerns; siphuncle near ventral 
conch wall, actinoccroid. Ord. (Greenland; Man.; 
Ind.,111., Minn., Wyo.). 

*L. lambei (Whiteaves) (227—11). U. Ord.: Minn. 
(Stewartville); Man. (Red River). 

L. confertum Foerste (227—12). U. Ord.: Minn. 

(Stewartville), ?Wyo. (Big Horn). 

SACTOCERAS Hyatt 1884 

COrthoceras richteri Barrande). “Form genus ; 
appearance orthoceroid, but with almost globular 
siphuncular segments, truncated at top and bottom 
where they meet at septal necks; necks short, inter¬ 
nally lined with annular deposits which appear 
lunate in vertical sections; genus also includes forms 
with small siphuncles whose segments lack annular 
deposits. Ord., Sil. (Greenland; Ont.; Mich., Ky., 

S. josephianum Foerste (227—9, 10). Black 
River: Ont.; Mich. 

ORMOCERAS Stokes 1838 
(*0. bayfieldi). Differs from Actinoceras in having 
narrower and less nummuloidal segments and much 
shorter septal necks; in Armenoceras septal necks 
are entirely lacking and siphuncular segments are 
distinctly and broadly nummuloidal; a form 
genus” in which three distinct types may be recog¬ 
nized: (1) Septal necks sharply bent, large area of 
adnation; Ord. species; (2) septal necks even y 
curved, with siphonal deposits in three-fourths of 
phragmocone; Sil. species; (3) septal necks evenly 
curved, with siphonal deposits in apical fourth or 
less of phragmocone; Dev. species. Ord.-Uev. 
(N. S., Que., Ont.; Mich., Ind., Ky., Tenn.; Man., 

allumettense (Billings) (227—13, 14). Black 
River: Ont. (Leray). 


DEI ROGER AS Hyatt 1884 
(*Orthoccrns python Billings). Couchs with relatively 
large siphuncles; segments vertically elongated with 
elliptical outlines and strongly eccentric in position; 
siphuncle actinoccroid. M. and U. Ord. (Quo., Ont.; 
N. Y., Ky., Tenn., III., Minn., Mo.). 

♦D. python (Billings) (228—1). Trenton: Ont. 

D. remotiseptum (Hall) (228—2). Trenton: 
N. Y. 

ltAYONNOCERAS Croneis 1926 
(•ft. solidiforme). Actinoceroids with large sul>- 
ventran siphuncles; septal necks rather short com¬ 
pared with length of siphuncular segments; neck 
brims distinctly free from contact with lower side of 
septum but only a short distance from latter; siph- 
uncular segments nummuloidal; from their attach¬ 
ment to septal neck brims, connecting rings spread, 
out horizontally for short distance, then curve 
evenly downward toward contact with septa be¬ 
neath; area of adnation of rings to upper surface of 
overlying septa very narrow and almost restricted to 
downward curved part of septum. Miss., Penn. 
(Ark., Okla., Tex.). 

*R. solidiforme Croneis (228—5). Fayetteville: 
Ark., Okla. 

GIGANTOCERAS Hyatt 1900 

<*Gyroceras (Nautilus?) inelegans Meek). Gyrocer- 
acones with stout volutions of compressed elliptical 
form, with long living chamber; siphuncle large, 
nummuloidal, empty, near center; includes largest 
known nautiloid shells. Sil., Dev. (Ont.; Mich., 
Ohio, Ind., Wis., Ill.). 

G. cancellatum (McChesney) (228—4). Niag- 
aran: Wis. (Racine), Ill. (Joliet). 

*G. inelegans (Meek) (228—3). M. Dev.: Ont.; 
Mich. (Dundee), Ohio (Columbus, Delaware, Jef¬ 
fersonville). 

NEPHRITICERAS Hyatt 1884 
(*Nautilus bucinum Hall). Gyroceraconic in youth, 
nautiliconic later; whorls elliptical or reniform in sec¬ 
tion; umbilicus large; siphuncle nummuloidal, 
slightly eccentric; sutures with broad ventral 
saddles in youth and usually with slight ventral 
lobes later; surface with revolving ridges or striae, or 
smooth. Dev. (Ont.; N. Y., Pa., Md., Ohio, Ind., 
Ia., Mo.). 

*N. bucinum (Hall) (228—6, 7). Comparatively 


small; siphuncle near concave dorsum; surface with 
regular, sharply elevated spirals, four in 10 mm, near 

PLATE 229 
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Dorsal view and ventral view with ventral outline on right. 3. ZlUeloceraa clarkeanum. Lateral view 
1 2. Whltfle!doc :*nm cbar ' acter utic sinuate transverse surface striae. 4-7. Cyrtorfxoeeraa epp. 4. 5. C. mlnneapolla. Lateral and 

of an internal fi siphuncle 6. 7. C. foltonense (x0.5). Lateral view, with ventral outline on right; ventral view. 8. 9. Euryri- 

i^rview’^h ventra, 'outline on .eft; ventral view. 10-12. M.nda.oeeraa spp. .0. II . M. -rin.uni [DUB. JSL 24 ■ 
weera. ehadwfekl. Late 1 ^ ^ mpertur ., view I2 . M . fc.wihornenae. Ventral view of a nearly complete specimen (xO.5). 

^7'itmDhlerrtoceraa petUU [DUB. JSL 29], Lateral view with ventral outline on right; dorsal view. 15. Anglleornne annelleaae [B Am Pal 
ot', v rSt^Tt^Th^lotype showing siphuncle. 18. 17. Dleatocera. indlanen~ (x0.5) [DUB, JSL 20], Lateral and ventral views 
18 19*An»phlerrtoeeras oreaa (xO.5) [DUB. JSL 20]. Lateral view with ventral outline on left; ventral view. 20. 21. Aelelstoceraa hyalU 
(x0.5)’[N Y Ac Sc. An 5], Lateral and ventral views. 
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aperture, with finer spirals between Marcellua and 
H^nilton: N. Y., Pa.; possibly Hamilton of Out. and 

Md., and Cedar Valley of la. 

SPHYRADOCERAS Hyatt 1884 
PTrochoceras dio Hall). Costate troehoccraconcs, 
last volution often froo; costae liko those in llir- 
toceras, often with faint longitudinal ridges. Dev. 

(0 .s:’ cli 0 Y (HfiU)' 1 (228—8, 9). Sinistrally coiled, 
forming low spire; costae rounded slightly sig- 
3 rather faint. Schoharie: ?Ont. (along 

Abitibi River); N. Y„ ?Mich. 

ALLUMETTOCERAS Focrstc 1926 
(•Tripteroceras paquellense ). Transverse section like 
Trxpteroceras, but less compressed dorsoventrally 
lateral sides more broadly rounded, ventral side 
flattened; siphuncle large, segments nummuloidal as 
in Ormoceras , but apparently touching septa above 

and below. L. and M. Ord. (On^jW.s Wyo.) 

A. josephianum Foerste (228—14, 15). Black 

River: Ont. 

TRIPTEROCERAS Hyatt 1884 

POrthoceras hasIMum Billings). Conch strongly de- 
prSseddorsoventraUy, strongly flattened venrtally 
and sufficiently flattened along two h ^“ of d ^ 
side to produce distinct angularity along median 
part 1 lateral angles of transverse section narrow y 
3 or obscurely truncated siphuncle smafl, 
endogastric. Ord. (Anticosti; Ont.; Ind., Wis., 

Minn.; Man.; Mo., Wyo.). Black 

*T. hastatum (Billings) (228-21-24). Black 

River-Trenton:Ont. (Leray). Black 

T. planoconvexum (Hall) (228 12, 1 )■ 

River: Wis., Minn., Mo. 


- , 

BELOITOCERAS Foerste 1933 
pOncoceras pumfion Hall). Conch short, strongly 
compressed laterally, ventral side morenan^oMy 
rounded; apertural margins arching upward lat¬ 
erally or ventrolaterally, but curving o 

0n 4 ; .^In N »fTll) 1 (22^-18). Black River 
(Platteville): Wis., Minn. 

ONCOCERAS Hall 1847 

po constrictum). Conch short, rapidly 
strong curved lengthwise, with maxmrnm dnnen- 


sioiiH at. top of plirugmocoiie and base of living 
chamber, contracting thence adaperturally, general 
dorsal outline concave; aperture oval in outline; 
hyponoinie sinus distinct but shallow; siphuncle 
near ventral conch wall, its segments narrowly fusi¬ 
form. Ord., Sil. (Arctic America; Anticosti; O'" 1 ., 
Ont.; N. Y., Wis., 111., Minn., Wyo.; Man.) 

♦O. constrictum Hall (228- 10, H). Trenton: 

N. Y. 

RICHARDSONOCERAS Foerste 1933 
CCurtoccras simplex Billings). Like lieloiloceras, but 
enlarging less rapidly in dorsoventral direction and 
hence more elongate; dorsal outline of living chamber 
more concave in continuation of concave outline of 
phragmocone; siphuncle somewhat larger. M. Ord. 

(Quc., Ont.; Wis., Wyo., Colo.). 

*R. simplex (Billings) (228—19, -0). Black 

River: Ont. 

WH1TFIELD0CERAS Foerste 1933 
pOncoceras mumiaforme Whitfield). Conchs small, 
enlarging as far as base of living chamber then con¬ 
tracting adaperturally; lengthwise curvature small, 
transverse section generally circular, aphuncle 
small, ventrad of conch center; siphuncular seg¬ 
ment; moniliform. M. and U. Ord. (Arctic America, 

Ont. N. Y., Wis., Ill., Minn., Ia., Wyo.). 

*W. mumiaforme (Whitfield) (229— 1, 2). Black 

River (Platteville): Wis., Ill., Minn. 

ZITTELOCERAS Hyatt 1884 
('Cyrtoceras lamellosum Hall = Cyrtoceras hallianus 
Orbigny). Cyrtoceraconic; transverse section essen¬ 
tially circular; sutures faintly curved downward lat¬ 
erally rising in ventrad direction; siphuncle near or 
touching ventral conch wall; shell surface orna¬ 
mented with frilled growth lamellae that are alter¬ 
nately fine and coarse; on median part of venter 
huneflae curve forward to form a narrow V-shaped 
hyponomic sinus. Ord. (Que., Ont., N. 

%I Z. n ciarkeanum Foerste (229—3). Compared with 
typical *Z. hallianum (Orbigny), from the Trenton 
of New York, this species has a larger conch which 
curves more strongly and enlarges more rapidly. 
Black River: Wis. (Platteville). Z. billingsi (Walter) 
is smaller than Z. clarkeanum and has lirae rather 
smooth instead of frilled Black River: Que. 
(Leray); Minn. (Platteville), Mo. (Auburn). 

CYRTORIZOCERAS Hyatt 1900 
(*Cyrtoceras minneapolis Clarke). Breviconic cyrto- 
cones, laterally compressed; living chambers not 
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contracted aperturally; sutures curving downward v 
laterally, forming broad lateral lobes and distuu tl> 
narrow dorsal and ventral saddles, the latter much s 
the more conspicuous; siphunclo near venter its t 
segments fusiform, narrowing downward; she 1 ( 

surfaco transversely striated and not annul a ted, 
though some forms have oblupio ribs indicating 
former presence of a deep hyponomic sinus. Ord., 

Sil. (Quo., Ont.; N. Y., Ohio, Wis., 111., 

*C. minneapolis (Clarke) (229—4, .»)• Black 

R1 C. fultonense (Meek and Worthcn) (229—b, 7). 

Niagaran: 111. 

EURYRIZOCERAS Foerste 1930 
t*E chadwicki). Cyrtoconic, with concave dorsal and 
convex ventral outline; siphuncle near but not 
touching ventral conch wall ; segments abruptly con¬ 
stricted at septal necks as in A mphuryrtoceras but 
presenting a less elongated appearance within 
camerae. Sil., ?Dev. (Ont.; N. A., TMich.. Ohio, 

*E. chadwicki Foerste (229—8, 9). Niagaran: Ill. 

(PortByron). __ 

E. orodes (Billings). Niagaran: Ont.; N. Y.; pos¬ 
sibly Detroit River of Ont. and Mich. 

MANDALOCERAS Hyatt 1900 
(*Gomphoceras bohemioum Barrande). Conch erect, 
with ventral outline distinctly but moderately more 
convex than dorsal; aperture T-shaped, all parts 
narrowly contracted both medially and dorso- 
laterally; nummuloidal siphuncle halfway between 
conch center and ventral wall. Sil. (Que ; Ohio, I1U• 
M. hawthornense Foerste (229—12). Niagaran. 

M.^scrinhi m (Hall) (229-10, 11). Same as pre- 
ceding. 

DIESTOCERAS Foerste 1924 
(* Gomphoceras indianense Miller and Faber). Charac¬ 
terized by distinct downward curvature of its 
transverse striae along ventral side of conch !™ 
dicating presence of very shallow hyponomic sin , 
with tendency toward distinct angulation along 
median line of this side. Ord. (Greenland; Arctic 
America; Que., Ont.; Mich. Ohio, Ind., Minn., 

S. Dak., Mont., Wyo., Colo.; Man ). 

*D. indianense (M and F) ( 229 —16 17). Ric 
mond: Ohio (Whitewater), Ind. (Saluda). 

AMPHICYRTOCERAS Foerste 1924 
(• Oncoceras areas Hall). Conch subfusiform; trans¬ 


verse section depressed dorsoventrnlly; sutures slope 
slightly downward ventrall.v; siphuncle emlogastrie, 
segments usually barrel-shaped within ciimenu!, 
though abruptly contracted at septal necks. M. Sil. 
(Anticosti; Cine., Ont.; N. Y., Ohio, Ill., Wis.). 

♦A. orcas (Hall) (229—18, 19). Niagaran: Wis. 

(Waukesha). 

A. pettiti (Billings) (229 13, 14). Niagaran: Ont. 

(Lockport). 


ACLEISTOCEltAS Hyatt 1884 
(*Apioceras olla Saemann). Conch nearly straight, 
ventral outline more convex than dorsal; apertural 
outline distinctly triangular; siphuncular segments 
nummuloidal, with strongly convex lateral outline 
but strongly flattened at top and bottom in direction 
parallel to septa and overlapping in stairlike manner ; 
siphuncle emlogastrie. Dev. ("Form genus with 
species reported from Que., Ont.; N. \ Md., h 
O hio, Ind., Wis., Ill., la., Mo., Nev.). 

A. hyatti Whitfield (229-20, 21). Dev.: Mich. 

(Dundee), Ohio (Columbus). 

ANGLICORNUS Flower and Caster 1935 
I-A. annelusae). Conch erect, dorsal outline more 
convex than ventral; greatest gibbosity midway 
between last septum and dorsal part of aperture 
and near base of hyponomic sinus on ventral aper¬ 
ture; slight flaring or reversal of curvature just 
below aperture, a character which with ventral 
siphuncle distinguishes this from other breviconic 
genera; siphuncle ventral, touching conch wall. 

Tloy 

•A. anneliesae F and C (229-15). Dev.: Pa. 
(Venango, Salamanca). 

BREVICOCERAS Flower J938 
<*B casteri). Superficially resembling Acleistoceras, 
but differing in having narrow small hyponomic 
sinus, more flattened dorsum, more sinuate sutures, 
and proximity of greatest gibbosity to base of living 
chamber. Dev. (N. Y., Schoharie through West 
River; Ohio, Mich., Ind., Wis., Ia.). 

*B. casteri Flower (230—1). Dev.: N. A. (Mos¬ 
cow). 

OVOCERAS Flower 1936 

(*Gomphoceras (Apioceras) ovifarme Hall). Conch 
small, short and thick, ovoid, with broadly oval to 
subcircular section; sides of adult portion nearly 
parallel; aperture contracted and trilobate; surface 
with lamellose growth lines; siphuncle endogastne. 
Dev. (N. Y., Ohio. Ind., Ky.). 
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*0. oviforme (Hall) (230-7 S) l)ev.: N. Y. 
(Cherry Valley), possibly Ohio (Sollersburg). 

ELEUSOCERAS Flower 193S 
<*E. nicholsi). Conch erect, probably cx<, K astric 
breviconie; section circular to sightly depressed 
sutures straight and transverse; siphunclo near 
venter, segments nuinmulouial; brims and adorn! 
ends of connecting rings recumbent, apical ends 
free; siphunclo actinosiphonatc; no hyponomic sinus. 

M. Dev. (N. Y., Ohio, Ind., Wis.). 

*E. nicholsi Flower (230— 5). Schohanc. N. Y. 

WESTONOCERAS Foorste 1924 

(•Cyrtoceras manitobense Whiteaves) .Com*. with 
convex ventral outline; transverse section atera y 
compressed; sutures curve downward laterally, 
siphunclo near ventral conch wall; siphuncular seg¬ 
ments barrel-shaped; septa horizontal near siphuncle 
but near septal foramen they curve very slight y 
upward and then recurve very sharply and suddenly 
downward and outward; brim for its entire length 
in close contact with lower side of septum^Ord. 
(Greenland; Arctic America (Baffin Land, Labrador, 
etc.V Ont. Man.; Ohio, Minn., Ia., Mo., Okla.). 

W. nelsonense Foerste (230— 2). Red River: an. 

DISCOSORUS Hall 1852 
(*D. conoideus). Siphuncle is distinctly curved 
lengthwise, with convex outline in contact with 
ventral conch wall; rapid rate of enlargement of 
siphuncle indicates a similar enlargement of conch 
siphuncular segments rise in ventrad direction then 
form nummuloidal, low and broad; theirr d«*land 
lateral vertical outlines evenly 

ventral part thins ventrad, chiefly owing ^ flattened 
adnation of lower face of segments to upper surface 
of septa immediately beneath, so that ^rtic 
thickness of segments decreases on approaching 

ventral conch wall. Sil. (a very 
portant genus, occurring from Arctic Amen 
eastern Canada into central U. S. A.) ■ K Y 

*D. conoideus Hall (230-3, 4). Lock**- N. Y• 
D. austini Foerste (230-16). Clinton: Ohio (Day 

ton). 

NAEDYCERAS Hyatt 1884 
(*Trochoceras e^enium Hall). Gyroceracon^ and 
irochoceracones with whorls of 

tion; nummuloidal siphuncle near and 

with pronounced dorsal lobe, no annular lobes, and 

no impressed zone. Si!., 

*N. eugenium (Hall) (23°--9)- N y 

tracted, opening directly outward. Schohane. N. Y. 


CYRTOGOMl’HOCERAS Foots to 1924 
(*()n,-occrm magnum Whiteuves). Sipl.unrlo ondo- 
gastric; dorsal outline conspicuously convex, ventral 
concave along lower part of phragmocone, but dis¬ 
tinctly though moderately gibbous along upper part 
of phragmocone and lower part of living ehamlK:r. 
M. and U. Ord. (Arctic America; Greenland; Man.; 

S. Dak., Wyo.; Estonia). . t 0 , . 

C. thompsoni Miller and Furnish (230—14). Ord.. 

S. Dak. (Whitcwood). 


PHRAC1MOCERAS Broderip 1839 
(•p. hreuatwn Sowcrby). Conch strongly compressed 
laterally, strongly curved lengthwise, with siphuncle 
on concave ventral side; except at dorsal end, aper¬ 
ture of living chamber contracted by strong inward 
curvature of its dorsolateral crests to narrow slit, 
terminating ventrally in slightly enlarging hypo- 
nomic sinus, which forms upper margin of projecting 
lip or spout; at dorsal end this slit widens abrupt y 
into an elliptical dorsal lobe, distinctly wider laterally 
than long dorsoventrally; dorsal margin of lobe 
evenly convex in outline; margin of lobe nses diago¬ 
nally upward and backward in form of short collar, 
shell surface with transverse striae which curve 
more strongly down dorsally than ventrally, but 

hyponomic sinus is ventral; siphuncular segments 

nummuloidal. Sil. (Anticosti; Que., Ont.; N. Y., 
Ohio Ind., Wis., Ill.J Man.). rv . 

P.’nestor Hall ( 230-10 11 ). N.agaran: Ont. 
(Guelph, var. canadense), Ind. (Huntington), Wis. 

(R p^rvum Hall and Whitfield (230-6),NU«anm : 
Ont. (Guelph), N. Y. (Rochester), Ohio (Cedar- 
ville), Ind. (Huntington). 

HEXAMEROCERAS Hyatt 1884 
<+Phragmoceras panderi Barrande). Aperture con- 
tracted and multilobate; dorsal lobe contracted to «x 
sinuses- two dorsal ones are short and directed 
straight backward, while ends of two dorsolatera 
ones curve slightly backward, and two anterolateral 
ones face in anterolateral direction; siphuncle con¬ 
tains converging vertical lamellae. SU. (Que.; Ohio, 

In n! hertzeri (HaU and Whitfield) (230—12, 13). 
Niagwans Ohio (Cedarville). 

CHARACTOCERAS Foerste 1924 
(*Trochocerast baeri Meek and Worthen) Condi 
nautiloid, depressed dorsoventrally, with distent 
dorsal impressed zone; transverse stnae on shell 
surface indicate that hyponomic sinus was broad 
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and relatively deep, but not abrupt; Hiphunrle n.'.ir 
ventral conch wall, segments enlarge nit imuleni «>1> 
within camerae, presenting elliptical outlines elon¬ 
gated in direction parallel to central conch axis. 
M. and U. Ord. (Greenland; Arctic America; Anti¬ 
costi; Ohio, Ind., Ill., Ia., Mo., Colo.) 

*C. baeri (M and W) (230-1M. U. Ord.: Green¬ 
land (Capo Calhoun) ; Ohio and Ind. (\\ lntowater), 
Ill. and Mo. (Fcrnvalo). 


Subclass Animonoidea 1 

Shells calcareous, external, usually complexly 
coiled (differ from Nautiloideu in being thinner and 
more discoidal ami having complexly folded septa); 
apertures closed by single or double horny plate, 
rarely modified; siphuncle retrosiphonate, transi¬ 
tional and prosiphonate; umbilical perforation rare. 

II. Sil.-Crct. 


ammonite fauna of Lower Turoman of Mexico Id, « ; 

173-252, il, 1918; Ammonoids from Abo sandstone of Nt 

Mexico: Aj5 (4) 49: 51-60 

from Texas and northern Mexico: V 7 rx B 2748. 1 3 .11-. 
il 1927 Buckman. S. S., Jurnssic Animonoidea. Can hat 
B 58- 1-27, 1929. Burckhardt, C., La Fauna Jurus- 

de Masapil: InstG Mcx, U «“l * 3 T“ 

iurasicas de Symon (Zacatecus): Idem. B 33. 1 Ido. . 
1919- Faunas del Aptiano do Nnzas. (Durango) J dcn '' 

B 45: 1-71. il, 1925; Cefaldpodas del }" T * aico ™ "erfek- 
Oaxaca y Guerrero: Idem B 47: 1 108. il. . . 
mar C. H., On Beudanticeraa breu'en and LoloOocero* 

atantoni: AJSi 5) 13: 503-516. 1927; Some of A pheu. 

Hyatt's unfigured types from Jurassic of C aliform^ 

USGS, PP 175: 51-64. 1933. Clarke. w „ t P ern 

fauna (fauna with Manticoceraa inlumweeM) in western 
N^ York N Y St G, An Rp 16:29-161 il. 1899. Diener C 
The critical phase in history of ammonites: A./5 (5) 4• i- 3 6. 
126, 1922; Ammonoidea permiana: Foa Cflt P \-24A 

1921; Ammonoidea neocretacea: Idem, pars • • 

1925. Elias, M. K.. Revision of Gomofoboccr^ from LaU 
Paleozoic rocks of the Midcontinent region. JP12. 91 mu. 
il 1938* Projyerrinites plummerx from Late Pale 
of Kan 'l UZ: 101-105. il. 1938. Freeh. F A— 
devonicae (Clymeniidae. Aphylhtidae. Gephyroceratidae. 
Cheiloceratidae): Foa Cat, pars 1: l-*2, 1913. r«jr 
nlsh, W. M., and Unklesbay. A. G-, a ^O. 

sentation of ammonoid sutures: JP 14- 5 . ' d ‘ occur . 

HeUprin, A., Age of Tejon ^cks of CaUfornia^a^d occu^ 

rence of ammonitic remains in Tertia y- . f t he 

Pr 1882: 196-214. 1883. Hyatt A.. A* *nd 

Cretaceous: USGS, M 44: 1 351, ih ' f America: 
Smith. J. P., Triassic cephalopod genera y 

USGS. PP 40: 1-394. il.J 90 ?' £ 50:' ‘l-78. il. 

Jurassic ammonites from Mexico. G • Texas: 

1939. LasswiU, R.. Die Kreide Animorute g ^ ig()4 

Geol und Pal Abhandl, N F, B 6 ( >• doan ' Q f lower 

McLearn. F. H.. New species from C° lorad< ^ s '% 42: 
Smoky and lower Peace Rivera, Hazleton 

117-126, il. 1926; New J uraM*c species f ^ ig . 6;New 
group of British Columbia: ^GiS. • Alberta: 

Jurassic Ammonoidea from Ferme f ^^‘^^ugraphy 
CGS. B 49: 19-22, il. 1928; Contributions to^traUgrp^ 

and paleontology of Skidegate n , 54 . 1-27, il. 

Islands, British Col u*nbia: Can °ua a 1932; Notes on 
1929; R Soc Can, Tr 26 (4): 51-84. A. W* ^ ^ (4) . 

some Canadian Mesozoic . rovliUa- R Soc Can, 

1-8, 1930; Gaatroplitea and Neogaatrop 


Tr 27 (4): 13-25. 1933. Mathews, A. A. L., D.wei 1 
rephnlopod fauna of Fort Douglas urea Utah: Walker 
Mua (Unit' Chicago], Mem 1: 1-46. il. 1929. Miller, A. K.. 

A new ammonoid fauna of late Paleozoic age from western 
Texas• JP 4: 383-412, il. 1930: Burlington gonmlites. 

. is (5) 30: 432-437, il. 1935; Type invertebrate fossils 
of North America (Devonian). 50 cards, il, 1936; Devonian 
ammonoids of America: GSA, SP 14. il. 1938; Late Pa eo- 

zoic ammonoid families Adrinnitidae ^ “ d 

Pal Zeit B 21: 297-303. il. 1939. Miller, A. K., and 
Butts C., A Mississippian gomatite from \ irginia. J/ 10. 
Si 1936. Miller, A. K., and Furnish, W. M Permian 
• * r r'tmHrtliine Mountain region and adjacent 
ammonoi s j, 1940; Studies of Carboniferous 

° ^ 'f P U.3M-377 521-543.il. 1940. Miller, A. K. 
ancTowen, J. B., An ammonoid fauna from Lower Penn¬ 
sylvanian Cherokee formation of Missouri. JI 13- 141 
162 d 1939. O’Connell, M., Phylogeny of Ochetoceraa 
AMNH. B 46: 387-411. il. 1922 . Plummer, F. B. and 
Srntt G Upper Paleozoic ammonites in Texas. I Tex B 
fSl 1 - 516 . U 1937. Reeside, J. B., Jr.. American Jurassic 
3701. 1 .f *”■ ,/ Qr O pp 118 ; 1-64. il. 1919; A comparison 

ofH'the'genera Metaplacenliccras Spath and PUiccnticcras 
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Order Intrasiphonata. Concha with siphunelr 
in dorsal position. Dev. 

PLATYCLYMEN 1A Hyatt 1SS4 

CClamenta annulata Muonstcr). Conch nminomti- 
conic, subdiscoidal, widely umbilicatc, ribbed or 
smooth; growth lines form a broad shallow sums on 
lateral sides of conch, a rather prominent narrowly 
rounded ventrolateral salient, and a sum nr ventral 
sinus; ribs if present parallel to growth hues; each 
mature suture forms a broad ventral saddle, a pair 
of broad, broadly rounded lateral lobes, a pair or 
narrow, narrowly rounded asymmetrical lateral 
saddles, which center on the umbilical seams and a 
deep subangular, almost V-shaped dorsal lobe, 
siphunclc small, dorsal and marginal in position. 

P. (Pleuroclymenia) americana (Raymond) 
(231—20). Conch almost subglobular, umbilicus 
relatively narrow, whorls low and broad; growth 
lines essentially straight on lateral side of conch, and 
forming broad, relatively shallow ventral sinuses. 
U. Dev.: Mont. (Three Forks); Alta?. 

Order Extrasiphonata. Conchs with siphunclc in 
ventral position. U. Sil.-Cret. 

BACTRITES Sandbergcr 1843 


(*B. subconicus). Conch long, straight, slender, 
circular or elliptical in section; aperture with hypo- 
nomic sinus on siphonal side of conch; at maturity 
each suture forms a small, prominent, Y' shape 
ventral lobe; lateral and dorsal portions of sutures 
essentially straight or with shallow lateral lobes 
and dorsal saddle; septa directly transverse to 
conch axis, or slightly oblique thereto; siphuncle 
ventral and marginal. M. Dev.-Penn. (see below for 

distribution; also Mo., Ark., Okla., 

B.? aciculum (Hall) (231-1, 2). M. Dev.: Beau¬ 
vais of Mo.; Marcellus and its equivalents m la. 
and W. Va.; Hamilton of Pa., U. Dev.: N. Y. 
(Naples); also reported, probably incorrectly a 
cording to Miller (1938, 32), from Onondaga and !ts 
equivalents in Pa., Md., Va., and W. Va.;Tullyof 
N. Y.; Genesee and its equivalents in N. Y., 

W. Va.; Naples and equivalents in N. Y., {;**’ 

W. Va., and Mackenzie Basin m 
Canada; Chemung of N. Y. and Pa., U. 

(U. Minnewanka). M n . 

B. arkonensis Whiteaves (231—3). M. 

Ont. (Arkona); Ohio (Plumb Creek,. 


B. grncilior Clarke (231 1). I»ev. (Genesee 

Naples): N. Y. Possibly Ghemung of N. Y. arid 
Kiln of Alta. 

LOBOBACTIUTES Sehindewolf 1932 

(*Iiaclritrs ellipticus Freeh). Like Ilnctritcs ss, l»ut 
with well developed lateral lobes in sutures. M. Dev. 
L. clavus (Hall) (231 — 11). Marcellus: N. \ ., Pa. 

AGONIATITKS Meek 1877 

(*Ci'oniatites vaniixcmi Hall). Conch arninoiiiticonic, 
subdiscoidal, deeply involute; each growth line 
forms a sinus on ventral and lateral sales of conch 
and salient on umbilical shoulders and ve,ltr ”“ 
lateral zones; each mature suture forms small V- 
shaped ventral lohe and on each side of it a rounded 
or subangular ventrolateral saddle and broad, 
rounded or subangular lateral saddles; dorsal lobe 
broad, moderately shallow; siphuncle ventral and 
marginal; septal necks straight. M. Dev. (see below 

for distribution). 

•A. vanuxemi (Hall) (231-9, 10). M. Dev. (Mar¬ 
cellus): N. Y. (Cherry Valley), possibly Romney of 
N Y and Pa.; and Onondaga, Hamilton, and 
Canadaway of N. Y.; M. Dev. of Germany. 

PROBELOCERAS Clarke 1899 

(*Goniatites lutheri). Conch less involute than Manti- 
coceras; suture of young manticoceran, becoming 
sharply angular in adult; siphuncle small, ventral 

and almost marginal. Dev. 

*P! lutheri (Clarke) (231-5). Genesee and 

Naples: N. Y, I’a., Md„ Va., W. \a. 


MANTICOCERAS Hyatt 1884 

rGoniaMcs simulator Hall). Conch arnmomticomc; 
growth lines biconvex, forming ventral and lateral 
sinuses and ventrolateral and dorsolateral salients 
at maturity each complete suture forms a totalI of 
six primary lobes — a broad, unequal y tnhd but 
symmetrical ventral lobe, two pairs of lateral lobes 
and a V-shaped dorsal lobe; saddles rounded, 
siphuncle small, ventral and marginal. Dev. (Sene- 
can and Chautauquan of eastern Canada and 

U *M.^simulator (Hall) (231-6-8). Naples and 

M. sinuosum (Hall) (231—16, 17). Dev.. N. . 
(Naples, Chemung, Canadaway), Va. (Jennings) 
questionably Abitibi (U. Dev.) of James Bay 
region, and Hay River? of Great Slave Lake. 
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T0RN0CE11AS llyati 1884 

(*Goniatxtes uniangularis Conrad). Conch ain.no.ii- 
tioonic, subdiscoidal or aublonticulnr; whorls com¬ 
pressed, flattened laterally, impressed dorsally. and 
rounded, subangular or flattened ventrally; umb.h- 
cus closed, or open and funnel-shaped; growth hues 
sinuous, forming sinuses on ventral and lateral side s 
of conch, and salients on ventrolateral and dorso¬ 
lateral sides; at maturity each external suture forms 
a small V-shaped ventral lobe, and on each side of 
it a ventrolateral saddle, a lateral rounded adventi¬ 
tious lobe, a broad lateral saddle, and a first lateral 
lobe on umbilical portion of conch; internal suture 
has dorsal lobe, on each side of which is a broad 
saddle extending to lobe on umbilical wall; si- 
phuncle small, ventral and marginal ; septal necks 
retrosiphonate. Dev. (see below for distribution). 

*T. (Tomoceras) uniangulare (Conrad) (241 i~, 

13). Dev.: Hamilton of N. Y. (Moscow); Marccllus 
and equivalents in N. Y. and Va.; Hamiltoni aru 
equivalents in Ont.; N. Y.; Va., and Ohio; Tully of 
N. Y. and ?Pa.; Genesee and equivalents in N. * •> 
Md., and W. Va.; Naples and equivalents in N. i 
Md„ and Va.; Antrim of Mich.; U. Dev. ot 

T. (Paradoceras) discoideum (Hall) (241 n, 

15). Marcellus: N. Y. 

SPORADOCERAS Hyatt 1884 

(*Gonialites bidens Sandberger and Sandberger). 
Generic characteristics shown in P a rt by illustration 
of species. The genus is widespread in the Eastern 
Hemisphere, occurring in Europe, Asia, Africa, and 
Australia, but only one species is known from 

America. Dev. _ ^ . 

S. milled (Flower and Caster) (232—o-7). Dev.. 

Pa. (Conewango). 

PROTOCANITES Schmidt 1923 

(*Goniatites lyoni Meek and Worthen). Conch with 
whorls compressed, impressed dorsa y * ™ . 

ventrally; umbilicus large, open; umbilical shoulders 

rounded. Miss. T m 

*P. lyoni (M and W) ( 231 — 21-23). L. and M. 

Miss.: Va. (Price), Ohio (Cuyahoga), Ind. (Kock 
ford), Mo. (Chouteau). 

PROLECANITES Mojsisovics 1882 

(*P. mojsisovics MUler). Evolute comprised gom- 

atites with wide umbilicus, slight y 
whorls and lanceolate septa; a ventra » . 

pairs of external lobes, a dorsal lobe, an 
of internal lateral lobes. Dev.-M. Penn. 


P. greeni (Miller) (231—is, 19). L. Miss.: Ind. 

(Kinderhook). 

PRODROMITES Smith and Weller 1901 

('Goniatites gorbt/i Miller). Laterally compressed, 
diseoidal and involute, with deeply embracing 
whorls, narrow unbilicus, high, hollow abdominal 
kool and complex ceratitic sutures, with numerous 
rounded saddles and notched lobes; ventral lobe 
long and undivided. Miss, (see below for distribu¬ 
tion). . ... . , 

♦P. gorbyi (Miller) (232—10, 11). L. Miss.: Ind. 

(Rockford), la. (Kinderhook), Mo. (Chouteau). 

PRONORITES Mojsisovics 1882 

(* Goniatites cyclolobus Phillips). Diseoidal, with 
high, narrow whorls, nearly parallel sides, very in¬ 
volute, and with narrow umbilicus; siphonal lobe 
three-pointed; first lateral lobe divided into two to 
three parts by secondary sinuses; three to six auxili¬ 
ary lateral lobes, all slightly pointed; saddles all 
rounded. L. and M. Penn. (Ark., Kan., Tex., 

P. arkansasensis Smith (232—1, 2). Penn.: Ark. 
(Hale), Tex. (Bend). 

UDDENITES Boese 1917 

(*U. schucherti ). Furrowed venter; keels »n some 
species slightly beaded; flat, nearly parallel flanks, 
no secondary lobes on sides of ventral lobe; only 
first lateral lobe divided. U. Penn, (widespread 

thr .rs h ch U uche e rtiBoose (232-3, 4). Graham (Cisco) 
and Gaptank of Tex. (best known ammonite zone 

in north-central Texas). 


PROUDDENITES Miller 1930 

(*P -primus). Venter without furrow; first lateral 
lobe large and divided into three elements; other 
laterals undivided. U. Penn. (Kansas City of Mo. 
and Okla.; Gaptank and Graford of Tex., Lrals). 

*P. primus Miller (232 —12, 13). U. Penn.. Okla. 
(Nellie Bly). (Varieties of this species have been 
reported from widely separated areas in the Mid- 
cont.inent states.) 

PROPINACOCERAS Gemmellaro 1887 

(*P beyrichi). Furrowed venter bordered by beaded 
keels; ventral lobe bifid; first lateral divided by four 
notches; other principal lateral lobes bifid. M. Penn 
Perm. (Tex.; Coahuila; B. C.; M. Perm, of Sicily, 
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Croatia, Crimea, the Pamirs, Darwaa; possibly 
u Perm, of Mexico, Madagascar, and 1 iinor). 

P. knighti Millor and Furnish (232—8, 9). Perm.: 
Tex. (Bone Spring, Leonard, Blaine). 

ARTINSKIA Karpinsky 1926 

(*Goniatitcs falx Eichwald = GoniatUcs atlicnsxs 
Gruenewaldt). Furrowed venter bordered by beaded 
keels- ventral lobe trifid; first lateral lobe phylloid, 
others bifid. Perm, (worldwide distribution; Kan., 

A.^huecoensis Miller and Furnish (232 14, 15). 

H A C wlmrtani Miller and Furnish (232—16, 17). 
Penn.: Northern Midcontinent. 

MEDLICOTTIA Waagen 1880 

(•Goniatites orbignyana Verneuil). Furrowed venter 
with smooth, unnotched keels and smooth flanks 
which are flat near the umbilicus and slope toward 
the periphery; ventral lobe has two to four secondary 
elements; lateral lobes rounded and notched. 
Perm. (Greenland (Martiman); Tex. < w * chltl 
Clear Fork, Double Mountain, Leonard Wood, and 
Delaware Mountain); Mexico (Leonard and Wood 
of Coahuila); India; Timor; The Pamirs; Urals, 
Novaya Zemlya; Crimea; Sicily). _ 

M. whitneyi Boese (233—8 9). Perm ’‘T' 
(Leonard and Hess in Glass Mountains, Blaine), 

Coahuila (Leonard). 

DARAELITES Gemmellaro 1888 
(*D. meeki). A trifid ventral lobe and more than 
four pairs of external lateral lobes; the first and m 
most species the second lateral lobes are serrate 
Boesiles includes Pennsylvanian forms; Daraelites. 
Permian forms; the two vary only in nature of 
suture. Perm. (Tex.; Sicily; Urals; Timor). 


BOESITES Miller and Furnish 1940 

(*Daraelites texanus Boese). Conch thinly sub- 
lenticular; umbilicus open and moderately large 
sutures form a broad trifid ventral lo e, • 

first lateral lobe, and several smaller external lateral 
lobes; first lateral lobe is finely denticulate, seco 
lateral lobe and lateral subdivisions of ventral lobe 

may be incipiently so. Penn. (Okla., ex -L 

4 teiM.ua (Boese) (233-6, 7). Penn,: Okla. 

(Nellie Bly), Tex. (Gaptank, Graham). 


PARACKLTITES Gemim llaro 1887 

(*/\ hoeferi). Involute, laterally compressed, widely 
umbilieate, strongly ribbed; lateral ribs do not 
cross venter; suture characterized by one short, 
insignificant ventral saddle, two simple rounded 
lateral lobes. Perm. (Word, Capitan; Bone Spring, 
and Delaware Mountain of Texas; Coahuila; Sicily; 
Carnic Alps and Crimea; possibly Permian of 
British Columbia;*China; Urals; Pyrenees). 

P. ornatus Miller and Furnish (233—1, 2). Word 
of Tex. and Coahuila. 

XENODISCITES Miller and Furnish 1940 

(*X. waageni.) Closely related to Xenaspis, differ¬ 
ing in nature of suture. Perm. 

*X. waageni M and F (233—10). Perm.: Tex. 

(Capitan); Coahuila (Las Delicias). 

XENASPIS Waagen 1895 

(•Ceratites carbonarius ). Long living chamber; 
whorl evolute, little embracing; umbilicus wide, 
shallow; septa ceratitic, lobes and saddles short, two 
laterals longer than the external; eternal septa 
consist of a short, bifid antisiphonal lobe, flanked by 
a lateral on the umbilical stuture, which might be 
considered as an auxiliary lobe. Perm., Tnas. 
(Meekoceras beds of Cal.; U. Perm, of Salt Range 
and Himalayas, India; M. Trias, of eastern Siberia 

^x/skinneri Miller and Furnish (233—11, 12). 

Perm.: Guadalupe Mountains, Tex. 

X. marcoui Hyatt and Smith (233—3-o). L. Tnas.. 

Cal. 

XENODISCUS Waagen 1879 

(*X vlicatus). Evolute, discoidal, little embracing, 
increasing slowly in height, widely umbilieate, 
laterally compressed; body chamber not long, 
lateral sculpture strong, even on inner whorls, con¬ 
sisting of strong folds running from umbilicus up the 
sides; venter abruptly rounded, septa ceratitic, 
lobes and saddles short. L. Tnas. (western U. S. A. 

ail X. C waageni (Hyatt and Smith) (233-13-15). 
Trias. (Meekoceras zone): Idaho, Cal. 


OPHICERAS Griesbach 1880 
(*0. tibeticum). Evolute, little embracing, whorls 
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increasing slowly in height; umbilicus wide, moder¬ 
ately deep; surface with faint folds and cross striae, 
and with coarse lateral ribs in old age; inner Idl¬ 
ings with delicate spiral striation; septa ceratitie, 
lobes usually long and narrow. L. Trias, (Green¬ 
land: Idaho, Utah, Ncv., Cal.; India.; Siberia; 
Albania). 

O. subquadratum Smith (233—21-23). L. Trias.: 
Meekoceras zone in Nev. and Cal. 

MUNSTEROCERAS Hyatt 1884 

('Goniatites oweni parallela Hall). Evolute, com¬ 
pressed or discoidal goniatites with highly arched 
whorls and moderately wide umbilicus; sutures with 
angular, superior, lateral lobe and acute second 
lateral lobe outside umbilicus; ventral lobe narrow 
with small notched saddle; surface smooth. Miss. 
(Mich., Ind., Mo.). 

*M. parallelum (Hall) (233—19, 20). Kinderhook: 
Mich. (Marshall), Ind. (Rockford). 

EUMORPHOCERAS Girty 1909 

(*E. bisulcatum). Sides sculptured by two sulci 
(lateral grooves); larval stages have nodose um¬ 
bilical shoulders; later stages have only plications 
which disappear before reaching sulcus; compressed. 
U. Miss, (southwestern U. S. A.). 

E. bisulcatum Girty (233—16-18). U. Miss.: 
Okla. (Caney), Tex. (Barnett). 

GIRTYOCERAS Wedekind 1918 

(* Adelphoceras meslerianum Girty). Closely related 
to Eumorphoceras, which, however, has a flattened 
venter, prominent lateral ribs, and longitudinal 
ventrolateral grooves — features absent in typical 
Girtyoceras, though there is more or less gradation 
between these two genera; also related to Gcmiogly- 
phioceras and Gonioloboceras. Miss. (Ky., Ga. 
(Floyd), Okla. (Caney) and Tex. (Barnett, Helms); 

England; continental Europe). 

G. limatum (Miller and Faber) (234 1-3). 

Differs from *G. meslerianum (Girty) in having 
slight ventrolateral grooves and more numerous 
transverse constrictions. Miss.: Ky., ?Ark. (Moore- 
field). 

GONIATITES Haan 1825 

(= glyphioceras Hyatt 1884) 

(*Conchyliolilhus Nautilus sphaericus Martin). Glo¬ 
bose, with small umbilicus and reticulate sculpture on 
venter; angular lateral saddles. Miss. (N. America), 


(Moorefield, Fayetteville), Okla., Tex. (Bend); 
Europe;. 

G. kentuckiensis Miller (234 —9, 10). Miss. 
(St. I/ouis): Ky. 

NEOG LY PI IIOCERAS Brucning 1923 

(*Goniatiles spiralis Phillips). External suture has 
wide ventral lobe indented by short ventral saddle; 
a bell-shaped, acute, first lateral saddle, a pointed 
lateral lobe, and a knee-shaped second lateral saddle. 
Miss. Penn. (Mo., Ark., Okla., Tex.; England; 
Europe; Africa). 

N. subcirculare (Miller) (234—6-8). Miss.: Ky. 
(St. Louis), Ark. (Batcsvillc), Okla. (Caney), Tex. 
(Barnett); Ireland; England; Belgium; Germany; 
France; Morocco; Algeria. 

LYROGONIATITES Miller and Furnish 1940 
(*L. newsomi georgiensis). Similar to Neoglyphioceras, 
but differs particularly in that conch is subglobular 
rather than subdiscoidal and umbilicus is relatively 
large. Miss. (Midcontinentregion). 

*L. newsomi georgiensis M and F (234—15-17). 
Miss.: Ga. 

L. newsomi (Smith) (234—13, 14). U. Miss.: Ark. 
(Moorefield), Okla. (Caney), Tex. (Barnett, 
Helms); Europe (U. Visdan). 

OWENOCERAS Miller and Furnish 1940 

(*Neoglyphioceras bellilineatum Miller and Owen). 
Similar to Neoglyphioceras, but has a gastrioceratid 
rather than a goniatitid type of suture and may not 
be closely related. Penn. 

*0. bellilineatum (M and O) (234—11, 12). 

Cherokee: Mo. 

ANTHRACOCERAS Freeh 1899 

(*Nomismoceras ( Anthracoceras ) discus). Com¬ 
pressed whorls, small umbilicus; noncrenulate with 
transverse striae; rounded lateral lobes; like Dimor- 
phoceras but lacking the subsidiary saddles of the 
suture lines. Penn. (Ill., Mo., Okla., Tex.). 

A. missouriense Miller and Owen (234 —20, 21). 
Cherokee: Mo. 

GONIOLOBOCERAS Hyatt 1900 

(*Goniatites goniolobus Meek). Large; large angular 
first lateral lobe and saddle; smooth or nearly 
smooth venter. Penn. (Ill., Mo., Kan., Okla., Tex., 
.N. Mex.). 

*G. goniolobum (Meek) (234 —24, 25). Penn.: 
Mo. (Kansas City), Kan. (Drum, Westerville), 
Tex. (Wayland, Cisco); U. Penn.: N. Mex. 


U. Visean (Europe). 

G. crenistria Phillips (234—4, 5). Miss.: Ark. 
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G. welleri Smith (234-22, 23). Occurs with pre¬ 
ceding. 

IMITOCERAS Schindcwolf 1024 

(•Gonialites rotatorius Koninck). Conch Rublon- 
ticular; umbilicus small; sutures simple, forming 
only eight lobes, all of which arc undivided. U. Dev. 
(Europe; Africa); Miss. (N. America; Europe; 
Africa); Penn. (N. America); M. Perm. (Sicily). 

I. grahamense Miller and Furnish (234 18, 19). 

Penn.: Midcontinent region. 


GASTRIOCERAS Hyatt 1884 

(*Ammonites listen Martin). Involute, subglobose to 
globose ammonoids with lunar whorl cross-section, 
wide umbilicus, and pronounced sculptured surface, 
at least in some stages of growth; umbilical shoulders 
transversely ridged; suture consists of eight lobes 
and eight saddles. Miss.-Penn. (widespread through¬ 
out U. S. A.). , _ . . 

*G. listen (Martin) (235—1, 2). L. Penn.: Ark. 

(Atoka), Tex. (Smithwick); L. Coal Measures of 

England; Westphalian of Germany. 

G. branneri Smith (235 —6-8). Chester: Ark. 
L. Penn.: Ark., Okla. 

PSEUDOPARALEGOCERAS Miller 1934 

CGastrioceras russtense Tzwetaev). Ammonoids with 
highly arched venter and wide umbilicus; like Gas- 
trioceras but with five primary external lobes, three 
internal lobes, and no lobes on umbilical walls. 
Penn. (Midcontinent; Peru; Russia; northwestern 

Africa). 

P. brazoense Plummer and Scott (235 5). : 

Okla. (Boggy), Tex. (Millsap Lake), N. Mex. 

(Magdalena). 


central saddle; three lateral lobes on each flank. 
Penn. (III., Mo., Okla., Tex.). 

♦S. missouriensc (M and F) (235 9, 10). 
Penn.: Pa. (Brush Creek), Ohio (Cambridge), Ill. 
(McLeansboro), Mo. (Kansas City), Okla. (Belle 
City), Tex. (Graford, Graham, C.aptank, Wichita). 

S. hildrethi (Morton) (235—11, 12). Essentially 
same range and distribution as preceding. 

EOASIANITES Ruzhenccv 1933 
(= ola PHY kites Ruzhenccv 1936; 
PRESHUMARDITES Plummer and Scott 1937) 

(*E. subhanieli). Globose shells with wide um¬ 
bilicus; umbilical shoulders without tubercles or 
pronounced ridges; suture lines consist of eight 
principal lobes and eight principal saddles; ventral 
saddle moderately deep, lobes spatulate. Penn., 
L. Perm, (widespread in N. America and Eurasia). 
E. globulosus (Meek and Worthen) (235-15-17). 

Penn.: Ill., Ark., Tex. (Cisco). 

E. welleri (Smith) (235—13, 14). Penn.: Ill., Mo. 
(Cherokee), Kan. (Cherokee), Tex. (Millsap Lake). 

E. angulatus Miller and Furnish (235—20, 21). 
Penn.: Northern Midcontinent region. 

E. ruzencevi Miller and Furnish (235—18, 19). 
Possibly an involute variety of E. modestus (Boese), 
which is found at numerous points in Texas. Perm.: 
Tex. (Gaptank of Glass Mts. in Uddemtes zone; 

Hueco). 

PARALEGOCERAS Hyatt 1884 

( *Goniati(es iowensis Meek and Worthen). Com- 
pressed, widely unbilicate ammonoids having 10 
lobes, 10 saddles, and a bottle-shaped ventral 
saddle; two lateral lobes on each flank, one on each 
umbilical wall. Penn., Perm. (Ia., lex.). 

*P. iowense (M and W) (235— 24, 25). Penn.: 
Ia., Ark. (Atoka), Tex. (Smithwick). 


BISATOCERAS Miller and Owen 1937 

(+B. primum). Conch thickly sublenticular; um¬ 
bilicus small; sutures form eight lobes, aU but one 
of which are undivided; ventral lobe prominently 
bifid and its subdivisions are broad. L. Penn. (Mo., 

Okla.). 

*B. primum M and O (235 —3, 4). L. Penn.: Mo., 
Okla. 


METALEGOCERAS Schindewolf 1931 

(*Paralegoceras sundaicum evoluta HanielV Globose 
shells; umbilical shoulders without pronounced 
sculpture; suture line consists of 10 lobes and 10 
saddles. L. and M. Perm. (Tex.; Ural Region; 

Western Australia; Timor). 

M. schucherti Miller and Furnish (235—22, 23). 

Leonard: Tex. 


SCHISTOCERAS Hyatt 1884 

(*Gonialites missouriensis Miller and Faber). Am¬ 
monoids with highly arched venter wide umbilicus; 
suture with 12 lobes, 12 saddles, and a bottle-shaped 


PSEUDOGASTRIOCERAS Spath 1930 

(*Gastrioceras abichianum Arthaber — Goniatites abi- 
chianus Moeller = Goniatites striatus Abich, not 
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(Figures sre xl and alter Hyatt and Smith (USGS. PP 401 unless otherwise indicated ! 

Anaatbrltea klngUnua [USGS, PP 141). Two views of a specimen 

— - - — - - w 

24 — 2 €. Columbia. parlaUnua. Suture (x2). and two views of a specimen at early maturity. 
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Sowerby). Conch subglobular to subdiscoidid, 
rounded ventrally; surface longitudinally ribbed, G 
Umbilicus large or small, umbilical zones nodose at 
least in youth; sutures with eight lobes, only ventral 
one of which is divided; there is almost complete ( < 
gradation from Paragastnoccras (which is not do- h 
scribed in this work) through Pscudogastnoccras to a| 
Strigogoniatites, which differs from the genus just ( 
described in having at maturity venter angular, ( 
longitudinal ribs lost, and lateral grooves developed. 
Perm. (L. Perm, of north-central Tex. in Admiral, n 
Urals; M. Perm, of west Tex. in Word Capitan and 
Delaware Mountain; Coahuila in Word and Capitan 
equivalents; Wyoming in Phosphona; Urals, Novaya 
Zemlya, Croatia?, Karakorum Mountains, China, ( 

^P.Tuudense (Boese) (236-1, 2). Widespread in ' 
the M. Perm, of Tex. 

DIMORPHOCERAS Hyatt 1884 

PGoniatites gilbertsoni Phillips). Arched venter; 
secondary saddles less than half as long as ventral 
lobe; large principal first lateral saddle rounded. 

Miss.-Penn. (Ky., Ill., Mo., Tex.). 

D. politum (Shumard) (236—3, 4). 

(L. Penn.), Mo. (Cherokee), Tex. (Smithwick). 

NEODIMORPHOCERAS Schmidt 1925 
(*Dimorphoceras texanum Smith). Arched venter 
with or without furrow; small secondary saddle two- 
thirds as long, or as long as, ventral saddle; lar^e 
first lateral saddle angular. Penn, (widespread in 
Tex ^ 

*N. texanum (Smith) (236-5, 6). Graham 
(Cisco): Tex. 

WELLERITES Plummer and Scott 1937 
( *W. mohri). Conch thinly sublenticular; umbilicus 
open and moderately large; external sutures form 
small bifid ventral lobe and on each side of it jbout 
six pointed lobes, the first of which is small, tne 

second large. L. Penn. (Okla., Tex.). 

*W. mohri P and S (236-7, 8). L. Penn.: Mid¬ 
continent. 

EOTHALASSOCERAS Miller and Furnish 1940 
(*Prolothalassoceras inezpectans Miller and Ov»en • 
Sides smooth, fairly flat, converging •>' j 

venter rounded; small and nearly closed, steep-sided 

umbilicus; in suture line denticulation is . 

to base of external lobe. M. and U. Pen 
Tex.). 


E. kingorum (Miller) (236-9, 10). Gaptank, 
Graham: Tex. 

ADRIANITES Gemmellaro 1888 

(M. elegans). Similar to Agnlhicerns but more 
highly developed; sutures with many lobes and 
saddles. L. Perm.: B. C. (Cache Creek); Tex. 
(Leonard, Wood); Coahuila (Las Dchcias); Perm. 
(Sicilv; Urals; Crimea; Pamirs; Timor; ^Croatia). 
A. adamsi Miller and Furnish (236—11). Word. 

Tex. 

AGATHICERAS Gemmellaro 1887 

(*A. sues si). Venter sculptured with strong longi¬ 
tudinal ribs; lateral lobes and saddles nearly equal 
in sue and shape. L. Penn., Perm (worldwide dis¬ 
tribution; B. C.; Okla., Tex.; Coahuila). 

A. frechi Boese (236-12, 13). Tex.: (Gaptank, 

Graham). 

NEOSHUMARDITES Ruzhencev 1936 

(•AT. triceps). Conch subglobular ; umbilicus open and 
moderately large; sutures form eight lobes, five o 
which are y undivided; ventral lobe » P™^ y 
bifid and external lateral lobes are trifid. Penn., 

Perm. (N. America; Europe). 

Neoshumardites sp. (236—14, 15). Penn.: in¬ 
continent region. 


SHUMARDITES Smith 1903 

(*S simondsi). Medium-sized umbilicus; suture line 
characterized by pointed, trifid complex latera 
"ounded complex saddles and a s.mple second 
lobe on flank or umbilical shoulder. U. Penn. 

4 simondsi Smith (236-16-19). Cisco, Gap- 
tank: Tex. 

PERITROCHIA Girty 1908 
(*p erebus). Conch subglobular, whorls depressed 
and broadly rounded ventrally, umbilicus small, 
living chamber one volution long; moderately con¬ 
spicuous growth lines form shallow ventral and 
lateral sinuses; sutures form large bifid ventral lobe 
several smaller lobes on flanks o conch, severa 
narrow internal lateral lobes and a deep dorsal 
lobe- gradational with Stachcoceras. L. Venn. 
M Perm. (Penn, of Kan., Okla., Tex ; Urals; L. 
Penn of west Tex., in Wolf camp and Hueco, of 
north-central Tex., in Admiral and Clyde; in Urals 
Crimea Timor; M. Perm, of west Tex., in Leonar 
and Bone Spring; in Urals, Timor, and poss.bly 
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... (r cr q pp 1411 unless otherwise indicated.] 

(Figures are xl and after Smith [l SGS. P , at ,. ral view of type. 4-6. Dlacotropltea aand- 

401. Two views of the type specimen (*0.5). era ^ bBteri (Pal Csl 1J Lstersl view and suture. 1». Phyltocer TP® 

filling, and two views of a mature shell. 17. m- M 
eBoeiue [GBA, BP 16]. 
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the Pamirs; possible congeneric forms known from 
higher horizons in Wyo.; Sicily; Timor). . 

*P. erebus Girty (236—22). Bone Spring: Tex. 

P. ganti (Smith) (236—20, 21). Gaptanki.Tex. 

POPANOCERAS Hyatt 1884 

(♦Gontaftfes sobolewskyanus Verneuil). Shell com¬ 
pressed; umbilicus very small; up to nine lobes and 
ten saddles in external suture; ventral lobe has two 
to six secondary lobes in each half; first lateral lobe 
has four to six secondaries. L. and M. Perm, (world¬ 
wide distribution). 

P. bowmani (Boese) (236—24, 25). Word: Tex. 

STACHEOCERAS Gemmellaro 1888 

(*S. medilerraneum) . Conch subglobular to sub- 
discoidal; umbilicus small; growth lines form ventral 
and lateral sinuses; living chamber about one volu¬ 
tion long; sutures form a bifid ventral lobe sev¬ 
eral external lateral lobes, a subdivided umbilical 
lobe, several internal lateral lobes, and a trifid 
dorsal lobe; prongs of lobes digitate; lobes decrease 
in size and prominence in digitation from venter 
toward umbilicus. Perm, (worldwide distribution; 
in N. America, reported from Phosphona of Wyo 
Blaine and Leonard of Tex., Word and Capitan of 
Coahuila; possibly also from Perm, of Presidio 

County, Tex., and from Cal.). 

S. rothi Miller and Furnish (236—23). Leonard 

(Hess): Tex. 

PROPERRINITES Elias 1938 

(*Perrinites boesei Plummer and Scott). Inter¬ 
mediate between Shumardiles and Perrinites. L. 

Perm.: Kan., Tex. . . 

*P. boesei (P and S) (236-26-29). Admiral: 

Tex. 

PERRINITES Boese 1919 
{•Waagenoceras hilli Smith). Umbilicus small; suture 
characterized by lateral lobes with many secondary 
elements. M. Penn. (Tex.; Mexico; the Pamirs, 

U.S.S.R.). . . „ . 

•P. hilli (Smith). “Form genus and species in¬ 
cluding all of the North American “species” so far 
referred to Perrinites ; several varieties are recog¬ 
nizable. P. hilli hilli (Smith) (237-1), which is 
typical P. hiUi, has three digits on ventral side of 
prongs of ventral lobe, the adoral two of which may 
be bifid. Leonard: Tex. 

WAAGENOCERAS Gemmellaro 1887 
(•W. mojsisovicsi). Lobes and saddles strongly 


divided. M. and II. Perm, (west Tex.; Coahuila; 
Sicily; Timor). 

W. guadalupense guadalupense dirty (237—1, .»). 
Delaware Mountain: Tex. 

TIMORITES Haniel 1915 

( *T . curvicostatus). Intermediate between typical 
Waagenoceras and typical Cyclolobus; differs from 
former in having more complicated sutures; differs 
from latter in having less advanced sutures. U. Perm. 
(Capitan of west Texas and Coahuila; Amarassi of 

T. uddeni Miller and Furnish (237—2, 3). Capitan 
of Glass Mountains, Tex. 

CYCLOLOBUS Waagen 1887 

(* Phylloceras oldhami Waagen). Conch smooth with 
relatively shallow umbilicus; whorls somewhat com¬ 
pressed, with broadly rounded external side, deeply 
embracing. U. Perm. (Greenland; Madagascar; 

*C.^oldhami (Waagen) (237—11, 12). U. Perm.: 
India. 

MEEKOCERAS Hyatt 1879 

<*M gracilitatis White). Compressed, discoidal, 
involute or evolute, sides flattened; venter narrow, 
either flattened or rounded, no keels or furrows, 
umbilicus narrow or wide; living chamber short; sur¬ 
face smooth or with lateral folds; no tubercles 
spines, or spiral ridges; septa ceratitic, with r° unded 
entire saddles and serrated lobes; external lobe short 
and divided by si phonal saddle; the two lateral lobes 
longer, and there is an auxiliary senes present in 
most forms, consisting of either a single lobe (ser¬ 
rated or goniatitic) or a series of denticulations, some 
of which may be partly individualized into lobes; 
internal septa consist of a divided antisiphonal lobe, 
flanked by a single lateral, although in some speci¬ 
mens there may be internal auxiliaries. L. lTias. 

(Idaho, Cal.; India; Siberia). _ _ . 

*M. gracilitatis White (237 —9, 10). L. Tnas.. 
Idaho, Cal. 

CLYPEOCERAS Smith 1913 

CAspidiles superbus Waagen). Like Meekoceras 
(.KoninckUes ), but differing in its greater involution 
and greater complexity of auxiliary senes, both ex¬ 
ternal and internal. L. Trias, (worldwide, occurring 
in Idaho and Cal.; Hungary; Albania; Timor, bait 
Range and Himalayas of India). 
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C. pusillum Smith (237-0-8), L. Trias. (Mcoko- 
ceras xono): Cal. 

ANASIBRITES Mojsisovics 1890 

(•Sibrites kingianus Waagen). Moderately involute, 
somewhat compressed laterally; venter rounded or 
flat, in some specimens with shallow depression 
bordered by shoulder angles; transverse section 
rounded or subangular, usually higher than wide; 
sculpture consisting of numerous ribs, which iu 
youthful shells are invariably coarse and every third 
or fourth one stands out as a distinct collar rib; 
ribs obsolete in maturity. L. Trias, (worldwide dis¬ 
tribution; Idaho, Utah, Nev., Cal.). 

*A. kingianus (Waagen) (238—1-3). Pinecrest: 

Utah. 

CUCCOCERAS Diener 1905 
(*Trachyceras cuccense Mojsisovics). Conch evolute, 
widely umbilicate; sides flattened, shoulders abrupt, 
venter narrow and low; septa ceratitic, lacking the 
auxiliary lobe; surface bearing ribs and constrictions 
that cross the venter without interruption. M. Trias, 
(western N. America; Mediterranean region; India). 

C. bonae-vistae (Hyatt and Smith) (238 4-7). 

M. Trias.: Nev. 

TIROLITES Mojsisovics 1878 

{* il Ceralites” idrianus Hauer). Evolute Ceralites, 
robust, with square abdominal shoulders against 
which the simple ribs end in spines; Metatirolites 
(U. Trias.) has a distinct auxiliary lobe on the um¬ 
bilical shoulder. L. Trias, (western N. America; 
Alps) • 

T. (Metatirolites) foliaceus Dittmw (238—8-10). 
Venter broadly rounded with growth lines arching 
sharply forward; ventral borders marked by strong 
tubercles. U. Trias.: Cal.; Alps. 

CERATITES Haan 1825 
(*“ Ammonites” nodosus Brugui&re). “Form genus”; 
moderately involute; whorls not deeply embracing, 
increasing rather rapidly in diameter, thus causing 
umbilicus to widen; subquadratic in section, usually 
higher than wide, with square abdominal shoulders 
and flattened venter; surface with ribs, which begin 
with nodes near umbilicus and end in nodes at 
ventral margin; suture with rounded, generally 
entire saddles, and serrated lobes, of which there are 
a divided external, two laterals, and several small 
auxiliaries. Trias, (western N. America). 

C. humboldtensis Hyatt and Smith (238—11-14). 
Ribs curving, bifurcating; tubercles elongate; suture 


with slightly notched or wavy saddles and principal 
lobes serrated. M. Trias.: Nev., Cal. 

C. (Gymnotoceras) russelli Smith (238 15 17). 

Whorls deeply embracing; venter with median keel; 
surface with strong, dichotomous ribs dividing one- 
third of listance from umbilicus and bending 
sharply forward; at point of bifurcation the ribs 
form low, radially elongate knots, and at the deep, 
umbilical, abruptly rounded shoulders are often 
develoj>cd weak tubercles; sutures with slightly 
notched saddles; typical of the (\ blakei Gabb 
group. M. Trias.: Nev. 

ACROCHORDICERAS Hyatt 1877 
(*A. hyatli Meek). Moderately involute, with whorls 
laterally compressed; umbilicus moderately wide 
and deep, with abrupt umbilical shoulders; surface 
bearing strong ribs bundled on umbilical knots, con¬ 
tinuing across venter; sutures ceratitic. M. Trias. 

*A. hyatti Meek (238-18-20). M. Trias.: Nev. 

TRACHYCERAS Laube 1869 

(*7\ chiesense Mojsisovics). Genus comprises a 
series which begins with compressed and discoidal 
forms and ends with robust ones; they all occur to¬ 
gether and do not represent an evolutionary series; 
species included are T. lccontei Hyatt and Smith, 
T. shastense Smith, T. madisonense Smith, all 
compressed; T. lindgreni Smith, intermediate; T. 
beckeri Smith, rugose and robust; and T. cali- 
fornicum Smith, very' robust. U. Trias, (western 
N. America). 

T. (Protrachyceras) shastense Smith (238 21- 

23). Hosselkus (Tropites zone): Cal. 

COLUMBITES Hyatt and Smith 1905 
(*C. porisianus). Evolute, discoidal, with slightly 
embracing whorls, gradually increasing in size; body 
chamber long; surface bearing ribs, spirals, and 
frequent varices; suture ceratitic; retains its gas- 
trioceran character until half grown, and at maturity 
it never gets beyond the ceratitic stage of the lobes. 
L. Trias, (western N. America). 

*C. parisianus H and S (238—24-26). L. Trias.: 
Idaho. 

TROPITES Mojsisovics 1875 
(*Ammonites subbullalus Hauer). Moderately evo¬ 
lute, not deeply embracing, with deep, open um¬ 
bilicus with steep walls; whorls usually broader than 
high, with angular, prominent, umbilical shoulders 
and arched venter; surface with strong umbilical 
nodes and spiral lines; septa ammonitic. U. Trias. 
(Cal.; Tyrolian Alps; India). 
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[Figures are xl unless otherwise indicated ] 

1 2 Haoloceraa Mc.tee.nujn (Inst Geol Nlei, B 23). 3-«. Maxapllltes aymonemriB [Inst Geol Mex, B 33). 6, 7. Defontlceraa defo " tH 
1,2. Haplocer Q tn rirwMreraa flmlar fInst Geol Mex. B 23]. Suture, and two views of a specimen. 11, 12. Fan- 

Mus Can, B ^]. Two views of hole W-• holotype. 13. 14. K.nastephanua crickmayi [Nat Mus Can. B 54]. Two views of holo- 

Ventra.Tew, stored. and .atera. view of type specimen (.0.5, [CGS. Mes Fos). and 
ventral view of another specimen showing suture [Nat Mus Can. B 54J. 
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*T. subbullatus (Hauer) (239—1, 2). U. Karnic: 
Cal. 


DISCOTROPITES Hyatt and Smith 1905 
(*Ammonites sandlingensis Hauer). Involute, dis- 
coidal, laterally compressed; venter narrow, acute, 
with high keel, which is sometimes hollow; surface 
with dichotomous, sickle-shaped ribs which become 
obsolete at base of keel; umbilical nodes and spirals 
(sometimes with nodes) are present; sutures am- 
monitic; living chamber long; young like adult 
Tropites. Trias, (western N. America). 

*D. sandlingensis (Hauer) (239—4-6). Ribs single 
or dichotomous; sides flat, outer whorl one-half 
shell diameter; keel high and hollow. Trias.: Cal. 
(Hosselkus); Alaska (Juvavites zone, Admiralty 
Island); Alps. 


ARNIOTITES Hyatt 1889 

(*A. vancouverensis). Shell evolute, discoidal, widely 
umbilicate, laterally compressed; whorls slender, 
with subquadrate outline, little embracing and little 
indented by inner whorls; surface with strong, 
simple, straight radial ribs and high ventral keel 

\ with marginal furrows. U. Trias. 

*A. vancouverensis Hyatt (239—3). U. Tnas. 

(Pseudomontis zone): Alaska (McCarthy); B. C.; 

Cal. 


ARCESTES Suess 1865 

(M. galeati). Conch globose, involute, and deeply 
embracing with closed umbilicus; body chamber 
longer than last volution, often contracted and differ¬ 
ing in shape from other whorls; whorls helmets 
shaped with rounded venter and smooth surface, 
except for periodic varices; sutures ammonitic with 
numerous similar lobes and saddles. Trias. (iSev., 
Cal.; Alaska). 

A. (Proarcestes) shastaensis Smith (239—7, 8). 
Cal. (Hosselkus); Alaska (Juvavites zone). 


PSEUDOSAGECERAS Diener 1895 
(*Pseudosageceras sp. indet.). Discoidal, involute; 
venter narrow, furrowed, and bounded by sharp 
ridges; surface with growth lines and fine spirals; 
suture complex, the lobe partly trifid; umbilicus 

closed. Trias, (western U. S. A.). 

P. intermontanum Hyatt and Smith (239 12, 

13). Venter very narrow, with small furrow, when 
perfect bearing a central keel; saddles entire, lobes 
mostly bifid with lateral notches but fifth deeply 
trifid. L. Trias.: Meekoceras beds of Idaho and Cal., 
Columbites bed of Idaho, and between these two 
in Utah. 


JUVAVITES MojsiHovicH 1879 

{*Ammonites chrlichi Hauer). Involute, laterally 
compressed, with convex sides and rounded venter; 
umbilicus narrow; whorls deeply embracing and 
deeply indented by inner whorls; form generally 
subglobose; surface ornamented with dichotomous 
ribs; septa ammonitic. U. Trias. (Pacific ( oast of 
N. America). 

J. (Anatomites) brockensis Smith (239—9-11). 
U. Trias.: Cal. (Hosselkus); Alaska (Juvavites 
zone). 


SAGENITES Mojsisovics 1879 

(*Ammonites reticulatus Hauer). Shells subglobose, 
somewhat compressed with rounded sides, arched 
venter, narrow umbilicus, and dichotomous ribs 
which cross venter and are cancellated by spiral 
lines which often produce a series of short spines 
(Trachysagenites Mojsisovics); sutures complex; 
differs from Trachyceras in lacking interruption of 
ornamentation of venter. U. Trias, (western U. S. A.) 

S. (Trachysagenites) herbichi Mojsisovics (239— 
14-16). Karnic: Cal.; Alps. 

PHYLLOCERAS Suess 1865 

(♦Ammonites heterophyllus Sowerby). “Form genus”; 
involute ammonites with umbilicus small or absent, 
laterally compressed with rounded venter; surface 
smooth or with obliquely forward extending lines 
or folds, which extend without break across venter; 
varices or constrictions may occur; suture with 
numerous lobes and saddles, regularly increasing 
toward venter; saddles ending in rounded, leaflike 
pinnules. Jura., Cret. (Pacific Coast; northern 

Mexico). 

“P.” (Hypophylloceras) onoense Stanton (239— 
19). L. Cret.: Cal. (Horsetown). 

LYTOCERAS Suess 1865, emend Spath 1924 

(*Ammonites fijnbriatus Sowerby). Discoidal, widely 
umbilicate, slightly embracing; sections of whorls 
almost circular; surface bearing growth lines, fine 
distant ribs, and often with constrictions in internal 
fillings; suture complexly incised, consisting of 
siphonal and antisiphonal lobes and two lateral 
lobes; the antisiphonal narrow, with cruciform 
branches and ending in points; the siphonal lobe is 
shorter than first lateral and is divided by a narrow, 
pointed saddle. Jura., Cret. 

L. batesi Trask (239—17, 18). L. Cret.: Cal. 
(Horsetown). 
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(Figures are xl unless otherwise indicated.) 

1-5 Cardloceraa .pp IUSGS. PP 118J. I. 2. C. cordlforme. Side view of inner whorl, and suture, of type. 3-5. C. dlsUns. Suture (x2). 

1—D. CiraioctiflB 9 _ __ _ _ ... ...._•_ f/~»os n cm ia_I 9 ••Porlanhlnrtea” tOichO- 


IGSA. B 50,. 8. 9. Dur.nfUe. aeUMerenefe (GSA, B 50,. 10-12. 'MM* 

tomoaphlnetea) ellaabethaeforml. (*0.5) (Inst Geol Me*. B 29,. Suture, and two view, of a specimen. J 3 . S''"] 50 ? ,^20 Nebro- 
(CGbTMss Fob]. 14. 15. Aulacosphlnctea wllfrldl (In.t Geol Me*. B 33]. IS. 17. Sub.teuerocera. kelluml (*0.5) (GSA. B 50, 18-20. Nebro 

dltes rota (Inst Geol Mex, B 29). 
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HAMITES Parkinson 1S11 

(*//. attenuatus Fitt in Pictet). “Form gonus”; am¬ 
monites with threo to four straight parts connected 
by two to threo curved parts that form ares of 
180°, the whole shell lying in one plane with whorls 
widely separated; ribs commonly simple, passing 
without interruption entirely around shell and usu¬ 
ally not tuberculate; suture with two strongly in¬ 
cised lateral lobes. L. Cret. 

H. (Idiohamites) fremonti Marcou (240—12). 
Costae rather coarse, with faint tuberculation on 
ventral margin, becoming obsolete toward dorsum. 
Washita: Okla., Tex.; Mex. 

BACULITES Lamarck 1799 

(*B. anceps). Shell with minute, closely coiled 
initial stage but quickly becoming straight and 
assuming the form of a staff, which with increasing 
age increases slowly in diameter; transverse section 
subtriangu’.ar, oval, or subcircular, though usually 
compressed laterally; living chamber large, aperture 
with long, straight, rounded extension on siphonal 
side and lateral sinuses; surface smooth or with low 
rounded ribs parallel to aperture and as a rule dis¬ 
tinct only on flanks, or with low rounded nodes on 
flanks; suture generally has six saddles and six lobes, 
bifid except for the antisiphonal. U. Cret. (charac¬ 
teristic throughout N. America). 

B. aquilaensis Reeside (240—1, 2). Characterized 
by early appearance and distinctness of arcuate 
ribs, its compressed form in cross-section, and its 
medium size in even the largest individuals. U. Cret.: 
Mont. (Eagle), Wyo. (Steele, Telegraph Creek, 
Pierre), Colo. (Pierre), Utah (Mancos), N. Mex. 
(Mancos). 

B. codyensis Reeside (240—10, 11). Differs from 
B. aquilaensis in its smaller size and stouter cross- 
section, though not as stout as var. obesus of that 
species; much like B. asper Morton (which has 
about the same distribution as B. aquilaensis), in 
form and size, but differing in its close-set arcuate 
nodes, which are quite unlike the distant rounded 
nodes of B. asper. U. Cret: Mont. (U. Niobrara), 
Wyo. (Cody), Utah (M. Niobrara, Mancos). 

B. compressus Say (240—3-5). Large, regularly 
and rather rapidly tapering; transverse section com¬ 
pressed, tapered toward siphonal side; suture deeply 
digitate, with two terminal branches of first lateral 
lobe supported on slender stem; shell unsculptured 
and smooth except in largest specimens. U. Cret: 
Mont. (Eagle-Fox Hills). Many specimens formerly 
referred to this species should be included in B. ova- 
tus haresi Reeside. 

B. gracilis Shumard (240—9). Small, slender, 


scarcely tapering; broad ovale to Hubolliptieal in 
section; surface smooth or with numerous rounded, 
distinct costae or undulations, strongest on siphonal 
side; saddles and lobes, six each, only slightly in¬ 
cised. U. Cret. (Coloradoan, chiefly Niobrara): Tex. 
(Eagle Ford), Colo., Utah. 

B. ovatus Say (240—(»-X). Large, gradually taper¬ 
ing, more broadly ovate than B. comprcssus; suture 
somewhat less finely incised. U. Cret.: Ripley of 
Atlantic, and Gulf Coast regions; Montanan of < Ireat 
Plains and Rocky Mountain region—S. Dak.(Pierre), 
Mont. (Virgellc, Telegraph Creek), Wyo. (Telegraph 
Creek, Cody, Steele), Colo., Utah, and N. Mex. 
(Mancos in all), Tex. (Taylor); Alta., B. 

B. ovatus haresi Reeside, which differs from the 
typical form only in possessing a compressed shell, 
includes many forms once referred to B. compressus, 
and has been reported from the U. Cret. with essen¬ 
tially the same range as the preceding, and also 
Pierre of Kan. and Sask. 

HARPOCERAS Waagen I860 

(*//. falcifcr). “Form genus,’’ characterized by 
numerous groups; the forms here described are repre¬ 
sented in the Jurassic of Western Canada; Septi- 
carinate platycones with convex, sloping inner mar¬ 
gin with well rounded border; falciform ribs curve 
with fairly strong peripheral projection; suture 
deeply incised, fairly complex. Jura. 

“H.” propinquum (Whiteaves) (240—13, 14). 
L. Jura.: Queen Charlotte Islands, B. C. (Maude). 

OCHETOCERAS Haug 1885 
(*Ammonites canaliculatus Buch). Distinguished b> r 
a sharp angular keel which persists throughout all 
growth stages; conch involute; aperture laterally 
compressed; costae falciform, strong, with position 
of flexing marked by lateral canal; suture line finely 
incised. U. Jura.: (Cuba; Mex. (Durango, Mazapil); 
England; France; Germany; Switzerland; Portugal; 
Spain; northern Africa; Persia; Caucasus Mountains, 
Balkans). 

O. mexicanum Burckhardt (240—17, 18). U. Ox¬ 
fordian: Cuba; Mex. 

STREBLITES Hyatt 1900 
{*Ammonites tenuilobatus Oppel = Ammonites pic¬ 
tus costatus Quenstedt). “Form genus,” divided into 
several subdivisions or subgenera; the Mexican 
species described below belongs to the S. uhligi 
group as described by Burckhardt and comes from 
the U. Jura. (Kimmeridgian) of Durango (San 
Pedro del Gallo), Mex. 

S. uhligi Burckhardt (240—15, 16). Jura: Dur¬ 
ango. 


PLATE 243 

(Figures are xl and after Imlay [GSA, B 49J unless otherwise indicated.) 
f- 3 . Koaamatla rletorts [Inst Geol Mex, B 23). Two views, and suture. 4, 5. Neocomltes kelluml. Two views of holotype. 6, 7. Leopoldla 
▼letorienale. Two views of holotype. 8 , 9. Acanthodlacua magnlficua. 10*12. Discoscaphltes nicolleti [USGS, PP 150). Two views of a 
specimen, and suture <x2). 13, 14. Distolocera* irregulare. Lateral and ventral views of holotype. 15, 16. I>ufrenoya Justlnae [U Tex B 
3945). 17-19. Diecoeeaphltes eonradJ (USGS, PP 150). Suture, and two views of a typical specimen. 





IDOCERAS 


Mr, 


FANNINOCERAS McLearn 1930 
(*F. fannini). Involute ammoniticones with over¬ 
hanging undercut inner margin; ribbing typically 
costate, declining in some species, slightly flexuous 
on sides and variably bent forward on approaching 
the venter; suture moderately convex. Jura. 

*F. fannini McLearn (241 —11, 12). Jura.: 

Western Canada. 

MAZAPILITES Burckhardt 1919 
(*Af. symonensis). Shell discoidal, almost involute; 
venter rounded, sides slightly convex; surface bear¬ 
ing numerous broad and rounded ribs which bifur¬ 
cate ventrad; suture fairly complex. Jura. (Mexico- 
Mazapil, Zacatecas). 

*M. symonensis Burckhardt (241 —3-5). Jura.: 
Zacatecas. 

HAPLOCERAS Zittel 1887, emend Spath 1921 

(*Ammoniles elimatus (Oppel) Zittel). Shell small, 
highly involute; whorls subovate; flanks flattened, 
subparallel; venter rounded; smooth or marked with 
falciform striae or folds. U. Jura. (Kimmeridgian to 
Tithonian) (worldwide distribution throughout a 
broad equatorial zone; Kimmeridgian only in Mex.). 

H. zacatecanum Burckhardt (241—1, 2). U. Jura.: 
Zacatecas. 

GLOCHICERAS Hyatt 1900 

(*Ammonites nimbatus Oppel). Shell small, very in¬ 
volute; whorls ovate; flanks ornamented with a 
spiral furrow, falciform striae, and falciform folds; 
venter rounded. U. Jura. (Kimmeridgian) (world¬ 
wide distribution). 

G. fialar Burckhardt (non Oppel) (241—8-10). 
U. Jura (La Casita and La Caja): Many localities in 
north-central Mex.; Durango, Nuevo Le6n. 

DEFONTICERAS McLearn 1927 

(*D. defantii). Inner whorls and posterior part of 
last whorl asphenconic, with very small umbilicus, 
followed by marked and abrupt umbilical enlarge¬ 
ment on anterior half of last whorl; living chamber 
about three-fourths of whorl; primary ribs fairly 
stout and slightly inclined, secondary ribs trans¬ 
verse in ventral area; no tubercles; suture complex. 
Jura, (western Canada). 

*D. defontii McLearn (241 —6, 7). Jura.: B. C. 
(Yakoun). 

KANASTEPHANUS McLearn 1927 

(*K. crickmayi). Whorls thicker than high; living 
chamber nearly three-fourths of a whorl; primary 


ribs increase to greatest number on last whorl, 
secondary ribs decrease in number on last whorl; 
there is a single row of lateral tubercles; suture fairly 
simple. Jura. 

*K. crickmayi McLearn (241 —13, 14). Jura.: 
B. C. (Yakoun). 

ZEMISTEPHANUS McLearn 1927 

(*Ammonites richardsoni Whiteaves). Primary ribs 
end in tubercles and are becoming less prominent on 
last whorl though persisting to aperture; suture 
moderately complex. Jura, (western Canada). 

*Z. richardsoni (Whiteaves) (241 —15-17). Jura.: 
B. C. (Yakoun). 

CARDIOCERAS Neumayr and Uhlig 1881 
(* Ammonites cordatus Sowerby). Involute am¬ 
monites with angular venter and triangular section; 
umbilicus moderate but deep; older whorls rounded, 
younger sharp-ventered and often pinched into a 
keel; adult invariably sharp-ventered; living cham¬ 
ber of adult smooth; umbilicus wide only in youth, 
umbilical shoulders of adult sharp, overhanging 
line of involution; ribs well marked on young of 
many species at stage where shell has diameter of 
10 mm, usually sickle-shaped; older individuals have 
straighter ribs, commonly tuberculate; ribs Usually 
bifurcate once, some twice, and usually show sharp, 
siphonal sinus. Jura. (S. Dak., Wyo., Utah; B. C.; 
A1 as k&) 

C. cordifcnne (Meek and Hayden) (242—1, 2). 
Characterized by evenly curved, unshouldered 
flanks of whorls; narrow umbilicus; fine, low, shallow, 
sigmoid ribs persisting in some individuals to a 
diameter of perhaps 200 mm; wide siphonal lobe 
and narrow superior saddle of suture. Jura.: S. Dak., 
Wyo. (Sundance). 

C. d is tans (Whitfield) (242—3-5). Characterized 
by stout form, coarse sculpture, and moderately 
wide umbilicus. Jura.: Wyo. (Sundance); Alaska 
(Naknek). 

IDOCERAS Burckhardt 1906 

(*Ammonites planida Zieten). Conch discoidal, 
generally flat, venter rounded; surface bearing 
prominent principal oblique costae which subdivide 
ventrad into two secondary branches; costae gener¬ 
ally straight or but slightly curved, except on venter 
where they are crimped forward chevronlike; suture 
fairly simple. Jura. (Mex.; southern Europe; 
northern Africa). 

I. viverosi Burckhardt (242—6, 7). U. Jura.: 
Nuevo Le6n, Zacatecas. 


PLATE 244 

(Figures are xl unless otherwise indicated.] 

1, 2. Phtyctlcrioceraa oregonenae (USGS. PP 150). Two views of the type (also see 249 — II. 12). 3. Oxytropldoceraa belknmpl (x0.2> 
[U Tez B 2838). 4-«. Scaphltea spp. 4. 5. S. hlppocreple (USGS. PP lol). 6 . S. warrenl (USGS. B 106). 7, 8. GaatroplUea canadensis (R 
Soc Can. Tr 27). Ventral and lateral views of holotype. 9- Dourillelceraa mam mi II at urn (U Tez B 3945). Lateral view of a partial volu¬ 
tion. 10. Scaphltee ▼entricoaue, with apertural portion restored (USGS. PP 150). 11, 12. Spiticeraa uhlig! (Inst Geol Mex, B 29). Suture, 
and lateral view of a fragmental specimen. 
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SEYMOURITES Kilinn anti Iloboul 1909 
(* Ammonites loganianus Whit-eaves). ltibs numer¬ 
ous, narrow, and elevated; a single row of small, 
lateral tubercles; suture florid. Jura, (western 
Canada). 

*S. loganianus (Whiteaves) (242—13). Anterior 
part of penultimate whorl has small umbilicus; 
marked umbilical enlargement on anterior part of 
last whorl; whorls fairly stout, broad and rounded on 
venter; primary ribs angular, straight, anti inclined 
on sides, outside inner margin, and end in tubercles; 
narrow, elevated secondary ribs branch from each 
tubercle. Jura.: B. C. (Yakoun). 

PERISPHINCTES Waagen 18G9 
“Form genus,” which has been subdivided into 
so many genera and subgenera that it no longer has 
precise stratigraphic significance. There follow 
several perisphinctid species which show typical 
characters of the group. 

“P.” (Dichotomosphinctes [Buckman 1926:*Peri- 
sphinctes wartae antecedens Salfeld)) elizabethae- 
formis Burckhardt (242-10-12). U. Jura.: Cerro del; 
Volc&n, Mex. 

AULACOSPHINCTES Uhlig 1910 
(*Ammonites mdrikeanus Oppel). Perisphinctids with 
ventral groove; umbilicus large; whorls slightly 
overlapping; costae forked or simple. Jura. 

A. wilfridi (Burckhardt) (242—14, 15). Jura.: 
Mex. 

NEBRODITES Burckhardt 1912 

Simoceras agrigentium Gemmellaro). Conch evol- 
ute; suture fairly complex; surface strongly costate. 
U. Jura. (Mex.; central Europe; northern Africa). 

M. rota Burckhardt (.242—18-20). U. Jura.: 
Durango. 

DURANGITES Burckhardt 1912 
(*D. acanthicus). Conch rather small, flattened, with 
more or less open umbilicus; venter more or less 
flattened, umbilical wall abrupt, and transverse sec¬ 
tion of whorls rounded, square or rectangular; 
whorls generally increase slowly; ornamentation 
changes considerably with age, and consists of 
prominent costae and tubercles. U. Jura. (U. Port- 
landian of Mex). 

D. astillerensis Imlay (242-‘-8, 9). La Casita 
(Durangites beds): Coahuila. 

SUBSTEUEROCERAS Spath 1923 
(*Odontoceras koeneni Steuer). Shell moderately in¬ 
volute; flanks gently rounded; venter flattened, often 


broad; ribs flexuous, simple to bidiohotomous, con¬ 
tinuous across venter in adult. U. Jura., ?L. (.'ret. 
(only in Tithonian in Mex.). 

S. kellumi Imlay (242—Hi, 17). U. Jura. (LaCas- 
ita): Coahuila. 

KOSSMAT1A Uhlig 1910 
Ammonites tenuistriatus Gray). Arnmoniticomo, 
generally involute; surface bearing strong primary 
ribs which split ventrad into two or three branches; 
sutures phylliform. U. Jura., L. Cret. (Portlandian to 
Berriasian) (widespread in equatorial belt from 
Mex. to India; found only in Portlandian in Mex.). 

K. victoris (Burckhardt) (243—1-3). Jura.: 
Mazapil. 

NEOCOMITES Uhlig 1905, emend Spath 1921 

{* Ammonites neocomicnsis Orbigny). Shell fairly in¬ 
volute, compressed; venter truncated; flanks flat¬ 
tened; whorls increasing rapidly in size, ribs fine, 
flexuous, frequently bidichotomous, terminating in 
small ventral tubercles; strong development of first 
saddle and first lateral lobe. Jura., L. Cret. (world¬ 
wide distribution, with maximum development in 
Valanginian). 

N. kellumi Imlay (243—4, 5). L. Cret. (L. Ilau- 
terivian): Northern Mex. (Taraises). 

DISTOLOCERAS Hyatt 1900 

(*Atnmonites hystrix (Bean) Phillips). Shell dis- 
coidal, flattened, slightly involute, widely umbili- 
cated; trituberculate ribs alternate with nontuber- 
culate ribs in adult; in early stages bundles of falci¬ 
form ribs arise from umbilical tubercles and termi¬ 
nate in ventral tubercles; whorls increasing moder¬ 
ately in size; venter rounded, usually smooth; 
sutures similar to those of Neocomites. Cret. (Valan¬ 
ginian and Hauterivian; worldwide distribution 
throughout a broad equatorial zone). 

D. irregulare Imlay (243 —13, 14). L. Cret. 
(L. Hauterivian): Coahuila (Taraises). 

ACANTHODISCUS Uhlig 1905, emend Spath 1921 

(*Ammonites radiatus. Brugui£re). Shell large, fairly 
involute (one-half to one-third); narrowly umbili- 
cated; trituberculate in adult; passes through an 
early costate stage; whorls increasing rapidly in 
height and thickness; mid ventral region smooth; 
lobes and saddles wide at their base; first lateral lobe 
unsymmetrical, with main branch higher and nar¬ 
rower than in Leopoldia. Cret. (worldwide distribu¬ 
tion throughout a broad equatorial zone). 

A. magnificus Imlay (243—8, 9). L. Cret. (Valan- 


PLATE 245 

(Figurea arc xl unless otherwise indicated.] 

1 2 Beudantleeraa brewer! [GSA, SP 16J. Side and front views of holotype. slightly less than xl. 3, 4. Acanthoceraa Stephenson! (xO.5) 
1U Tex B 2838]. Two views of holotype. 5. 11. Turrllltea braxoenals [USGS. An Rp 21]. Two fragmental specimens. 6 - 10 . Meto!coeeraa 
spp. (x0.5) [USGS, M 44]. 6, 7. M. awallorl. Lateral view, and portion of suture (xl2). 8-10. M. white!. 8: Suture from specimen of about 
same sixe as that shown in 9 and 10; two views of a well preserved specimen. 
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ginian and Hauterivian, particularly latter): Coa- 
huila (Taraises). 

LEOPOLDIA Mayer 1887 

(‘ylmmom’lcs leopoldinus Orbigny). Shell large, dis- 
coidal, much compressed, strongly involute, nar¬ 
rowly umbilicated; venter flat to rounded and 
smooth; early stages with flexuous, simple ribs 
which terminate in umbilical and ventral tubercles; 
in later stages ribbing becomes reduced on middle 
part of flanks, and large adult whorls become com¬ 
pletely smooth. L. Cret. (Valanginian to Hauteri¬ 
vian) (equatorial belt from Mex. to the Caucasus 
at least). 

L. victoriensis Imlay (243—G, 7). L. Cret (L. 
Hauterivian): Mex. (Taraises). 

DUFRENOYA Kilian 1915 
(= stenhoplites Spath 1922) 

(*Ammonites dufrenoyi Orbigny). Conch discoidal, 
compressed, involute or somewhat evolute; venter 
truncate, forming marked angle with sides; surface 
bearing flexuous costae. L. Cret. (Aptian) (Tex.; 
Mex.; Columbia; Africa). 

D. justinae (Hill) (243—15, 16). Aptian: Tex. 
(Trinity); Mex. 

DISCOSCAPHITES Meek 1876 
(= hoploscaphites Nowak 1911) 

(*Ammonites conrndi Morton). Shells compressed 
with involute whorls, mostly of moderate size for the 
group; ribs curved, increasing in number by inter¬ 
calation and bifurcation; nodes few or numerous on 
flanks; suture usually with first lateral lobe longest, 
external lobe next in length, and second lateral and 
auxiliaries much shorter; first internal saddle narrow, 
second wide; suture moderately incised; bifid lobes 
in adult arise from trifid embryonic lobes. U. Cret. 

*D. conradi (Morton) (243—17—19). U. Cret.: 
Md. (Monmouth), Ala. (Ripley), Great Plains and 
Rocky Mountain regions. 

D. nicolleti (Morton) Meek (243—10-12). Like 
preceding but lacking double row of nodes on 
venter. U. Cret.: Western Interior. 

GASTROPLITES McLearn 1930 

(*Hopliles canadensis Whiteaves). Conch involute, 
compressed, with well defined ventral shoulders and 
tabulate or only slightly arched venters; coarsely 
ribbed; suture reduced and simple. L. Cret. (Cana¬ 
dian Western Interior). 

*G. canadensis (Whiteaves) (244—7, 8). Peace 
River: Canada. 


PHLYCTICRIOCRRAS Spath 1926 
{* Ancyloceraaf douviUri Grossouvre). Shell elon¬ 
gate, tubular, apparently lying in a single plane with 
whorls widely separated; coiling irregular, parts of 
shell nearly straight, parts much curved; ribs simple, 
bearing on siphonal line a high, sharp tubercle and 
on each ventrolateral shoulder a lower, rounded 
tubercle; constrictions at intervals bordered by ribs 
larger than other ribs; suture with two lateral lobes, 
deeply bifid, and three lateral saddles, also bifid, on 
each side between siphonal and antisiphonal lobes. 
U. Cret. (Western Interior). 

P. oregonense Reeside (244—1, 2; 249—11, 12). 
Cody of Mont, and Wyo.; Mancos of Utah. 

OXYTROPIDOCERAS Ktieler 1920 

(*Ammonites roissyanus Orbigny). Compressed am- 
moniticones, coiling polygyral; ribs numerous, flexu¬ 
ous, elevated; carina tall; first lateral saddle broad 
and distinctly asymmetrical. Cret. (U. Fredericks¬ 
burg of Texas; M. and U. Albian of western Europe; 
Africa; S. America). 

O. belknapi (Marcou) (244—3). Some ribs of last 
volution branched. L. Cret. (Kiamichi): Okla., Tex. 

SPITICERAS Uhlig 1903 
(*Ammonites spitiensis Blanford). Shell discoidal, 
moderately involute; early whorls strongly de¬ 
pressed; later increasing more markedly in height 
than in thickness and forming a rounded or sharp 
venter; in adults ribs arise from umbilical tubercles 
in bundles of two to four, subdivide at various 
heights and form a marked angle on the venter; 
earlier whorls are doubly tubercular; two to three 
constrictions on each whorl. U. Jura.-Cret. (Titho- 
nian to L. Valanginian; worldwide distribution 
throughout a broad equatorial zone). 

S. uhligi Burckhardt (244—11, 12). U. Jura. 
(Berriasian): Durango (La Casita). 

SCAPHITES Parkinson 1811, emend Reeside 1927 
(= anascaphites Hyatt 1900, Jahnnites 
Hyatt 1900, yezoites Yabe 1910, holcoscaphites 

Nowak 1911) 

(*S. aequalis Sowerby). Umbilicus narrow, broader 
in youth, narrower in adult; whorls stout, last living 
chamber abnormal; ribs pass without nodes from 
umbilicus, end at edge of venter with nodose thick¬ 
ening, and then split into weaker secondary ribs; 
later the ribs of venter and flank are equal; lobes and 
saddles in external part of suture gradually smaller 
from outside of whorl inward; the same in internal 
part but in opposite direction; bifid lobes develop 


PLATE 246 

(Figures are xl unless otherwise indicated.) 

1-6. Aeanthoacaphltea spp. (1. 2, 4-6: USGS Ter 9. 3: Owen 1852. G Rp Wia. Ia and Minn]. 1. 2. A. nodoeua brer is. Two views of type 
of variety. 3. A. nodoaue. 4-6. A. nodoaua quadrangular!*. Two views of a specimen, and suture (x3). 7-39. Exltelocera* parlenae [USGS, 
B 106). 7: Septum (enlarged) of 8, the type. 9: a small coiled specimen. 10, 11. Helleocera* spp. 10. H. nararrocnae [USGS, PP 137). 
11. H. rubeyl [USGS. PP 151]. Side view of type (x3). 12, 13. Emperocera# beecherl [Am Phil Soc, Pr 32). Top and side view*. 
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out of trifid; internal lobo trifid. U. Crel. (wide¬ 
spread in Cret. provinces of U. S. A. and Canada; 
Europe). 

S. warreni Meek and Hayden (244—6). Small; 
last whorl partly free; recurved ribs simple, alter¬ 
nating coarse and fine; adult suture very simple. 
Benton: Great Plains and Rocky Mountain regions. 

S. hippocrepis (DcKay) (244—4, 5). Larger whorl 
ventricose, with eight prominent lateral tubercles, 
and two others more elevated at the inner margin on 
each side; back delicately ribbed between lateral 
tubercles; an obscure ridge from ea«ch of lateral 
tubercles to umbilical margin; no visible septa; 
smaller whorl compressed, half concealed, costate -all 
around; septa numerous, serrated like those of an 
ammonite. U. Cret.: N. J. (Merchantville), Del. 
(Crosswicks), S. Dak. (Pierre), Mont. (Eagle, Tele¬ 
graph Creek), Ark. (Marlbrook), Wyo. (Eagle, 
Telegraph Creek, Cody, Steele), Colo. (Mancos), 
Tex. (Austin, Taylor), N. Mex., Utah. 

S. ventricosus Meek and Hayden (244—10). Shell 
characterized by stout, evenly rounded whorls, 
relatively fine ribs throughout, and lack of nodes. 
Widespread in the Cret., and a guide fossil for the 
Niobrara (Coloradoan). 

BEUDANTICERAS Hitzel 1905 
('Ammonites beudanti Brongniart). Involute, dis- 
coidal shells; surface smooth or with periodic con¬ 
strictions or ridges, occasionally costate; suture 
complex. L. Cret. (western N. America). 

B. breweri Gabb (245—1, 2). Shastan: Mackenzie 
Valley, Canada; Cal. 

DOUVILLEICERAS Grossouvre 1893, 
emend Spath 1923 

('Ammonites mammillatum Schlotheim). Shells 
characterized by long and broad first lateral saddle, 
and by the peculiar form of the first lateral lobe 
of its suture; shape and sculpture diagnostic; shell 
evolute and inflated; whorls rounded or depressed 
with prominent, multituberculate costae. Cret. 
(Albian) of world. 

*D. mammillatum (Schlotheim), emend Spath 
(244—9). M. Albian of World: Tex. (Trinity), Cal. 
(Horse town). 

ACANTHOCERAS Neumayr 1875 
(*Ammonites rhotomagensis Defrance). Young shell 
discoidal, nontuberculate and section rounded till 
late youth; adult with straight, simple or bifurcating 
ribs, thickening outward with lateral and marginal 
tubercles; venter with median row of tubercles; su¬ 


ture deeply incised, first lateral saddle broad and 
bifid, ventral lobe straight and deep, with truncated 
siphonal saddle. L. Cret. (Alta; Kan., Colo., Tex.; 
Coahuila; France; England; Switzerland; India). 

A. stephensoni Adkins (245 —3, 4). Eagle Ford: 
Tex. 

M ETOICOCERAS Hyatt 1903 

(* Ammonites swallovi (Shumard) Hyatt). Am¬ 
monites with compressed shells; umbilicus small, 
with or without umbilical nodes; ribs near um¬ 
bilicus faint if nodes are lacking, strong and rounded 
if nodes are present; ribs somewhat flexed to nearly 
straight, usually forking on flank, intercalated 
secondary ribs common; shell surface nodose; living 
chamber usually scaphitoid in large individuals; 
suture simple, ceratitic. Cret. (western N. America). 

*M. swallovi (Shumard) (245—fi, 7). Coloradoan: 
Tex., Utah. 

M. whitei Hyatt (245-8-10). Coloradoan: Great 
Plains (Greenhorn of S. Dak., Mowry and Mosby of 
Wyo., Coloradoan of Utah and N. Mex.); Tex. 
(Eagle Ford); Coahuila. 

ACANTHOSCAPHITES Nowak 1911 
(*Scaphites tridens Kner). Shells large with whorls 
somewhat higher than wide; ribs straight, with 
nodose thickening near umbilicus, intercalated 
secondary ribs, and in adults lateral and ventral 
nodes; suture with long external lobe, long bifid 
first lateral lobe, and much shorter second and 
auxiliary lobes; three internal saddles, decreasing 
regularly from dorsal lobe to line of involution; 
bifid lobes in adult suture developed from trifid 
embryonic lobes; suture much incised. U. Cret. (see 
species for distribution). 

A. nodosus (Owen, non Lopuski) (246—3). Large 
with sides flattened; ribs bifurcating and increasing 
by intercalation, rounded, closely spaced; a strong 
node on every third to fifth rib near ventral border 
of last whorl; these become strong and spread over 
several ribs in first part of loose-coiling whorl but 
become smaller again toward aperture; a second row 
of nodes more distant occurs near the small um¬ 
bilicus; typically the nodes of both rows continue 
over entire last whorl; in A. nodosus brevis, (246—■ 
1, 2) the tubercles of the outer row increase and 
diminish rapidly and do not cover the entire whorl, 
while the inner row has few nodes; in var. quad- 
rangularis (246—4-6) the shell is small, nearly sub- 
quadrangular in section of whorl, with flattened 
venter, with nodes weak and of slight extent in each 
row. Montanan: Ripleyan of N. J., Great Plains and 
Rocky Mountain regions, Pierre of Kan. 


PLATE 247 

[Figures are xl unlese otherwise indicated.] 

1, 2. Prlonotropla woolgari (USGS Ter 9], Two views of a fragmental specimen. 2-5. Prionocyclus wyomingerurfe [USGS Ter Wyo and 
Idaho]. Two views of a half grown specimen, and suture. 6-16. Mortoniceras spp. 6 -8. M. texanum [Roemer: Kreidebild Tex]. Suture 
enlarged, and two views of a partly grown specimen. 9-12. M. ahoshonenae. Suture (x2) at 50 mm, and side, rear, and front views of a 
slightly squeesed specimen. 13-16. M. ahoshonenae. Suture (x2) at 38 mm, and side, rear, and front views of a smaller specimen [9-16: 
USGS, PP 150]. 
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TURRILITES Lamarck ISOl 

(*T. costatus). High spired cones (turriliticones) with 
angulated whorls, in contact throughout or with 
only slight loose coiling in old age; costae and two 
rows of tubercles on each side of median line of 
whorls; costae often obsolete in old age and only 
three rows of nodes. Cret. (western U. S. A.; Mex.). 

T. brazoensis Roemer (245 —5, 11). L. Cret.: 
Okla., Tex. (Mainstreet, Grayson); Coahuila 
(Georgetown). 

EMPEROCERAS Hyatt 1894 
( *E . beecheri). Young Harnites- like, becoming 
helicoceran in maturity; an important unrolled 
U. Cret. genus with fairly wide distribution in in¬ 
terior of U. S. A. U. Cret. 

*E. beecheri Hyatt (246—12, 13). U. Cret: 

S. Dak. 

EXITELOCERAS Hyatt 1894 

(* Ancyloceras jenneyi Whitfield). Helicoceran shells 
of low spire, with costae and two rows of tubercles, 
each costa tuberculated; suture varying in com¬ 
plexity; gerontic stage probably with retroversal 
living charhber. U. Cret. (Western Interior). 

E. pariense (White) (246-7-9). Very loose heli¬ 
coid spire in youth, with whorls separated; costae 
sharply rounded, oblique, more than their width 
apart; a row of tubercles on each side of siphuncle, 
one to a rib, subspinous when well preserved, but 
variable; lobes of sutures all smaller than saddles. 
Coloradoan: Tex. (Eagle Ford), Utah. 

HELICOCERAS Orbigny 1840 
(*H. annulatum). “Form genus”; aberrant am¬ 
monites with shell coiled loosely in a regular conical 
spiral, with whorls separated at all stages of growth 
and ornamented by costae and nodes; sutures con¬ 
taining six lobes, the first lateral lobes bifid, and the 
saddles bifid. Cret (Western Interior). 

H. rubeyi Reeside (246—11). Pierre: S. Dak., 
Wyo. (Steele), Colo. (Mancos). 

H. navarroense Shumard (246—10). U. Cret: 
Tenn. (Ripley), Tex. (Navarro). 

PRIONOTROPIS Meek 1876 

(* Ammonites woolgari Mantell). Costae sharply 
defined in young shells, becoming more distant with 
increase in whorl size but without intervening spaces 
occupied by smaller costae; on last whorl, costae 
and nodes become very prominent and keel is de¬ 
pressed and broken into series of isolated, elongate 
nodes. Cret. (Western Interior; Rocky Mountains; 
Pacific Coast). 

*P. woolgari (Mantell) (247—1, 2). Benton and 


equivalents; S. Dak., Neb., Kan., Tex. (Eagle 
Ford), Colo., N. Mex. 

PRIONOCYCLIJS Meek 1872 

(*P. wyotningonsis). Costae obscure in very young 
shells but well developed later, the larger tuber- 
culate ones separated by several smaller, usually 
nontuberculate, even on last whorl of large adults, 
where none becomes larger or develops large tuber¬ 
cles; keel continued prominent, not broken into 
isolated nodes on any of whorls. Cret. (Western In¬ 
terior). 

*P. wyomingensis Meek (247—3-5). Cret.: Kan., 
Wyo., Colo. (Carlile), N. Mex. (Benton). 

MORTONICERAS Meek 1876 

(= texanites Spath 1932) 

(*Ammonites vespertinus = A. texanus Roemer). 
Conchs compressed, discoid, with wide umbilicus, 
subquadrate transverse section of whorls; external 
border broad, bearing a low rounded keel bordered 
by shallow furrows, which in turn are bordered ex¬ 
ternally by a row of elongated tubercles; ribs 
straight, simple or bifurcated, and tuberculate; 
sutures of few elements — siphonal lobe, three 
lateral lobes, and antisiphonal lobe; first lateral lobe 
about as long as siphonal lobe but much longer than 
second and third; first lateral lobe bifid. U. Cret. 
(Atlantic Coast and Western Interior). 

•M. texanum (Roemer) (247—6-8). Character¬ 
ized by five nodes on each rib. U. Cret. (Senonian): 
Tex. (Austin). 

M. shoshonense Meek (247—9-16). Has three 
rows of nodes on each side instead of five as is 
typical. Coloradoan: Wyo. (Niobrara). 

ENGONOCERAS Neumayr and Uhlig 1881 
(*Ammonites pierdenaJis Buch). Three distinct lines 
of nodes; venter flat with nodose edges in earlier 
stages broad, often with zigzag outline in later 
stages; saddles fairly deep and rounded; lobes with 
numerous and fairly deep marginals; principal 
saddles sometimes bifid. L. Cret. (Kan., Tex.). 

*E. pierdenale (Buch) (248-1-3). Fredericks¬ 
burg: Tex. 

METENGONOCERAS Hyatt 1903 

(*M. inscriptum). Shell with broad folds in some 
species; usually smooth but rarely faintly nodose; 
venter in early stages comparatively broad and con¬ 
cave; later narrow but distinctly truncate; still later 
becomes first acute and then apparently rounded; 
suture much like that of Engonoceras but rarely with 
divided saddles. L. Cret 
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(Figures are xl and after Hyatt (USGS, M 44] unless otherwise indicated.) 

|«g ( Engonoceras pierdenale. Two views of a specimen, nnd suture (x2). 4-6. Metengonoceraa Inecriptum. Two view© of a epecimen, and 
suture somewhat enlarged. 7-12. Sphenodlacus spp. 7. S. lobatus (xO.5). 8, 9. S. pleuriaepU. 10-12. S. lenticular!* (USGS Ter 9). Two 
views of a speciroan, and a suturt from another large shell. 







PACHYTEUTIIIS 


f.'la 


*M. inscriptum Hyntt (248-4-0). Fredericks¬ 
burg: Tex. 

SPHENODISCUS Meek 1872, emend Grossmivre 

190S 

(* Ammonites lobatus Tuomey). Adult similar to 
Mctengonoccras, but young without grooved venter, 
the rounded nepionic venter passing directly into 
an acute ncanic, with flattened sides as in the adult; 
surface smooth or with costae on tubercles. Cret. 

S. lenticularis (Owen) (248—10-12). Fox Hills: 
S. Dak., Wyo., N. Mex. Maestrichtian: Nuevo 
Le6n, Coahuila. 

*S. lobatus (Tuomey) (248—7). U. Cret.: M. and 
U. Exogyra costata zone of Atlantic and Gulf Coastal 
Plain. 

S. pleurisepta (Conrad) (248 —8, 9). U. Cret.: 
U. Exogyra costata zone of Gulf region. 

PLACENTICERAS Meek 1870 
{* Ammonites placenta DeKay). Shell large, discoidal, 
involute, compressed; whorls stout, rounded in 
earliest stages; at diameter of a few millimeters 
higher than wide in cross-section, with flattened 
venter; all later stages to a large diameter high, com¬ 
pressed, with narrow channeled venter bordered by 
sharp continuous or nodose keels or with narrow flat 
venter; very large adults of most species have com¬ 
pressed whorls with narrowly rounded venters; 
umbilicus narrow in typical forms, about a seventh of 
shell diameter, with rounded shoulder, gentle inner 
slope in young and steep in later stages; stout species 
have a relatively wider umbilicus; sculpture weak; 
faint ribs in very young stages and none or only 
low, obscure, coarse ribs in later stages; surface 
marked by sigmoid striae; tubercles if present weak 
and scattered; suture in adult with three prominent 
lateral lobes and six or seven smaller lateral lobes. 
U. Cret. (widespread throughout Western Interior 
in Canada, U. S. A., and Mex.). 

P. guadalupe (Roemer) (249—9, 10) Austin and 

equivalents: Gulf region, Tex. 

P. intercalare Meek (249—6-8). Pierre: S. Dak.; 
Sask., Alta.; Utah, N. Mex.). 

P. whitfieldi Hyatt (249—1, 2). Differs from its 
nearest allies very sharply in the much compressed 
form, smooth whorls with very narrow venter, and 
peculiar suture. Widely distributed in the Pierre 
and equivalents of the Western Interior; Tex. (Ney- 
landville in Exogyra cancellata zone). 


■Buelow-Trummer, E. V., Cephalopoda dibranchiata: 
Fos Cat. pars 11: 1-313, 1920. Crlckmay, C. H-, The 
genotype of Belemnites ; with a synopsis of North American 
species of Belemnoidea: Can Field Nal 47: 12-15, 1933. 


*P. placenta (DeKay) (249—5). U. Cret.: Del. 
and N. .1. to Tex. (western forms referred to this 
species now included in P. mceki.) 

P. planum Hyatt (249—3, 4). II. Cret.: Ala. and 
Miss. (Eutaw), S. Dak. (Pierre), Tex. (U. Austin 
or L. Taylor; San Carlos), N. Mex. (Mancos, 
Mesaverde), Mont. (Eagle, Telegraph Creek), Wyo. 
(Telegraph Creek, Steele), Utah (Mancos); Mex. 

Subclass Coleoidea (Dibranchia)' 

Order Belemnoidea. Straight or loosely coiled, 
internal, calcareous shells consisting of phragrnocone, 
proostracum, and guard. Trias.-Recent. 

ATItACTITES Guembel 1861 

{*Orthoccralites alveolaris Quenstedt). Phragrnocone 
long, guard short; septa simple, concave; siphuncle 
marginal, siphonal funnels marked; protoconch cal¬ 
careous. Trias., L. Jura, (western U. S. A.). 

A. philippii Hyatt and Smith (250- —1, 2). Long 
and slender, circular in section; guard thick and 
massive, not extending far beyond shell and absent 
in young shells. U. Trias.: Cal. (Hosselkus). 

A. solidus Smith (249—13). M. Trias.: Nev. 

CYLINDROTEUTHIS Bayle 1878 

([*Belemnite puzosianus Orbigny). Guards with 
shallow ventral groove extending from apex a short 
distance aperturally. U. Jura., L. Cret. (Alaska to 
Cal.). 

C. skidegatensis (Whiteaves) (250 —3-5). Faint 
apical groove; alveolar cavity about half entire 
guard length; apex of guard and phragrnocone ec¬ 
centric. L. Cret: B. C. (Queen Charlotte). 

PACHYTEUTHIS Bayle 1878 

(*Belemnites excentralis Young and Bird). Guard 
very slender in young; short and stumpy in adult, 
with marked eccentricity visible in section. Jura. 
(Western Interior). 

P. densus (Meek) (250 —6-8). Guard large, up 
to 10 cm long below phragrnocone and nearly 25 mm 
in diameter; subcylindrical, ovate or oval in section; 
sometimes obscurely subquadrangular; phragrnocone 
short, rapidly expanding; apex subcentral in guard; 
septa numerous, regularly concave. U. Jura.: S. Dak. 
Wyo., Utah. 

Whiteaves, J. F., On some remains of a Sepia-like cuttlefish 
from the Cretaceous rocks of the South Saskatchewan: 


Can Rec Sc 7: 459-161, 1898. 
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[Figures are xl and after Hyatt [USGS. M 44J unleea otherwise indicated.] 

1-10 PlacenUceraa epp. 1. 2. P. whltlleldl [USGS Ter 9]. Two views of a email specimen. 3, 4. P. planum (x0.5). B. P. plaeenU. 0-8. P. 
Intercalare. Suture (x2). and two views of a specimen. ». 10. P. gaadalupe (xO.3). 11. 12. PhlycUeriocera. oregonenae [USGS, PP 150], 
Suture (x2) and croee section of type (also see 244—1. 2). 13. AtracUte. solidus [USGS. PP 83]. Longitudinal section (x2) showing 


phrtemocooe. 














BELOSISPIA 


M) 7 


OXYTEUTHIS Stolley 15)11 

(*Beleinnites brunsvicensis Strombeck). Like Cylin- 
droteuthis, but without ventral furrow. L. Cret. 
(Alaska to Cal.). 

O. tehamaensis (Stanton) (250—11,12). Knox¬ 
ville: Cal. 

AULACOTEUTHIS Stolley (1911) 1919 
(*BelemnUes absolutiformis Sin(t)zow). Like Cylin- 
droteuihis, but with longer and deeper ventral 
groove. U. Jura., L. Cret. (Alaska to Cal.). 

A. impressus (Gabb) (250—9, 10). Large, robust, 
tapering for about one-fourth of length to blunt 
point; ventral side with wide, deep furrow, deepest 
at about apex of phragmocone and fading to end of 
guard. L. Cret.: Cal. (Knoxville, Horsetown). 

BELEMNITELLA Orbigny 1840 

(*BelemnUes mucronatus Schlotheim). Guard cylin¬ 
drical, with short deep ventral furrow falling short 
of alveolar margin; phragmocone inserted in guard 
which ends in a mucronate point. Cret. (widespread 
in U. S. A. and western Canada). 


B. americana (Morton) (250 13-18). Margin of 

alveolar cavity very thin, but that and mucronate 
point often destroyed; cavity about one-third guard 
length; proportionally more elongate than the 
European B. mucronatus. U. Cret.: Atlantic and Gulf 
Coastal Plain. 

Order Sepioidea. Shell internal and consisting of 
a horny or calcareous spatulate pen, corresponding 
to proostracuin of the Bclemnoidea; guard and 
phragmocone undifferentiated. Jura.-Recent. 

BELOSEPIA Voltz 1830 

(*Bcloptcra sepioidea Blainville). Posterior portion 
of proostracum or pen ending in bent spine, and 
thickened anteriorly, where it is laterally expanded; 
a conical alveolus marks position of phragmocone. 

Eoc. 

B. ungula Gabb (250—19-21). Conical expansion 
of pen, much thickened at anterior end, which is 
strongly roughened; alveolar cavity profound. 
Claiborne: Ala., Tex. 
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(Figures are xl unless otherwise indicated.) 

1 2 AtracUtea phlllppil (USGS, PP 40). Specimen showing phragmocone and guard; phragmocone (xl.3) of another specimen. 3-5. Oylin- 
droteuthla akidegatenais (CGS. Mes Foe). Specimen showing phragmocone and guard; guard, with cross section near tpei of P 
cone (x0.7). 6-8. Pachyteuthls denaua (USGS Rocky Mta, G Bl Hills). C: Large specimen broken off near base of alveolar cavity 7. Longi¬ 
tudinal section of another specimen showing phragmocone in place, with some septa preserved. 8: Upper part of 6. in cross section, show- 
^ eccentricity of alveolar cavity. 9. 10. Au.aco.euthla Impresaua (USGS. B 133). Cross section just below phragmocone of medium 
sited specimen; ventral view of a somewhat slender shell. 11. 12. Oxyteuthia tehamaenala [USGS. B 133). Cross section and side view of 
tvDe 13-18 Belemnllella americana (USGS. M 18). 13. 14: Two views of a large shell, lo: Longitudinal section of preceding. 16. 17. 
View, of lUT^ragmocone showing septa, markings. 18: Filling of alveolar cavity of another specimen. 19-21. Belosep.a ungula 
(x2) (An Glol et Pal 12). Three views of pen. which ia thickened anteriorly where it is laterally expanded. 
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CHAPTER XI 

PHYLUM ARTHROPODA' 2 


Arthropods are transversely segmented animals 
with mouth and anus at opposite ends of an elongate 
body which is attached by muscles to the inside of a 
chitinous exoskeleton or a calcareous shell. The 
phylum is subdivided as follows (divisions ranking 
lower than subclass will appear in the later discus¬ 
sion; * indicates a questionable fossil record): 


Class Crustacea 

Subclass Agnostia 
Subclass Trilobita 
Subclass Homopoda 
Subclass Xenopoda 
Subclass Archaeostraca 
Subclass Branchiopoda 
Subclass Ostracoda 
Subclass Cirripedia 
Subclass Malacostraca 


Class *Onychophora 
Class Myriapoda 
Class Insecta 


(Mass Arachnida 

Subclass Merostomata 
Subclass Einbolobrancliiata 

CLASS CRUSTACEA 3 

Crustacea are mainly aquatic, carnivorous arthro¬ 
pods with the body inclosed by a protective and 
supporting chitinous shell which becomes thickened 
with calcium carbonate where no movement is 
required. The body is divisible into bead (cephalon), 
thorax, and abdomen. The five anterior segments 
are fused with the front of the body to form the 
head, several thoracic segments may be fused with 
the head to form a cephalothorax, or a dorsal shield 
may project from the posterior margin of the head 
to form a carapace. Certain nontrilobitan crustaceans 
commonly are found fossil, often in concretions; 
others occur rarely as fossils; and certain groups 
appear to have left no fossil record whatsoever. 

Fossil and living Crustacea are typically charac¬ 
terized by the presence of tactile organs as the first 


‘The authors are greatly indebted to Dr. P. E. Ray¬ 
mond, who was most cooperative at all times and in many 
ways during the revision of this phylum. Specific acknowl¬ 
edgments will be made in the appropriate places. 

* Many groups of arthropods are described and illus¬ 
trated in the following State and Federal reports: Ala G S, 
S Rp 14; Pal Cal 1,2; III G S 3-5; Ind G S 13, 28; Kan GS 
6; Md G S, Camb., Ord., etc.; Minn G S 3 (2); Mo G 5 6, 
24- Pal N J 3; Pal N Y 1-7; and numerous Annual Re¬ 
ports. Bulletins. Monographs. Professional Papers and 
other publications of the U. S. Geological Survey. In ad¬ 
dition, some important articles are included in the Bulle¬ 
tins and Proceedings of the U. S. National Museum and 
in the Smithsonian Miscellaneous Collections. 

For Canada, the chief sources are the numerous publi¬ 
cations of the Geological Survey of Canada and of the 
several Provincial Surveys, and certain periodicals, e.g. 
Royal Society of Canada, Proceedings and Transactions; 
Bulletins of the Natural History Society of New Brunswick; 

and Canadian Record of Science. 

3 Beecher, C. E., Ceratiocaridae from Chemung and 
Waverly of Pennsylvania: Pa G S, PPP: 1-22, il. 1884; 
Revision of the Phyllocarida from Chemung and \\ avcrly 
of Pennsylvania: GSL, QJ 58: 441-449, 1902. Clarke. J. M., 


Paleozoic crustaceans [Pscudoniscus and Phyllocarida): 
A’ Y St Mus, An Rp 54: 83-124. il. 1902. Cooper, C. L., A 
crustacean fauna from the Woodford of Oklahoma: JP 6. 
346-352. il. 1932. Eller, E. R., Echinocaris from Devonian 
of New York: Carnegie Mus, An 24 (8): 263-2/4, i), 1935. 
Raymond, P. E., Leanchoilia and other mid-Cambrian 
Arthropods: MCZ (Harvard), B 76: 205-230. 1935. Resser, 
C. E., New Lower and Middle Cambrian Crustacea: 
USNM, Pr 76 (9): 1-18. il. 1929. Ruedemann, R., A pus 
in Permian of Oklahoma: JG 30: 311—318. il. 1922. 
Van Straelen, V., and Schmitz, G., Crustacea Phyllocarida 
(= Archaeostraca): Fos Cat, pars 64 (in press). Ulrich, 
E. O., and Bassler, R. S., Cambrian Conohost raca: USNM . 
Pr 78 (4): 1-130. il. 1931. Vogdes, A. W.,. A classed and 
annotated bibliography of Paleozoic Crustacea, 1698- 
1892, to which is added a catalogue of North American 
species: Cal Ac Sc. Oc P 4: 1-412. 1893; Supplement: 
Cal Ac Sc. Pr (2) 5: 53-76, 1895; Paleozoic Crustacea; the 
publications and notes on the genera and species during 
the past twenty years, 1895-1917: San Diego Soc N H, 
Tr 3: 1-141, 19i7; Paleozoic Crustacea; Pt. I. Bibliography 
of Paleozoic Crustacea; Pt. II, List of genera and sub- 
genera of Trilobita; Pt. Ill, A summary of Cybele: San 
Diego Soc N H, Tr 4: 1-154, il. 1925. 
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(Photographs furnished by Howell are indicated by BFH; those by Resser. CER). 
l 2 19 Aanoetua montla (x6) (CERJ. Specimens showing variations in preservation. 3, 4. Proagnostus bulbua (x6) (GSA. SP 15; CER). 
Two nearly complete specimens showing variation in preservation. 5, 6. Pseudagnoalua Joaepha (x6) (CERJ. 7, 8. Tomagnostus Hague 
f _ 41 IWFIS B 10 <2)1 9, 10. Homagnoetua obesue (x4) (WFIS. B 10 (2)1. II. 12. Acadagnoetue acadlcus (USGS. B 10). 13, 14. Agnoetus 
ieiilosu. U4) (RSoc Can. Tr 9). 15. Eo.gnoatua roddyl (x6> (GSA. B 49; CER). Holotype. 16. 17. Agnoelua Interetrlctue [USGS. B 30) 
T^aTeide views of type. 18. Oedorbacua typiclle (x6) [GSA. SP 15; CER). 19. See 1 and 2 above. 20. Ptych.gnoatue punctuoaua (x6) 
fBFHl 21 22. Triplagnoetu* lomondensia (x4) [WFIS. B 10 (2)]. 23. 24. Condylopyge rex (x2) [Barrande: Syst Sil). 25-27. Kormagnoatua 
simplex (x*6) (GSA, SP 15; CER). Cranidia and pygidia on a slab; cranidium; pygidium. partly exfoliated. 28. Glyptagnoatua angellnl (x6) 

(CER). 
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PHYLUM ARTHROPODA 


pair of appendages, and rather universal evidence of 
actual or former presence of biramous limbs. Such a 
characterization necessitates considerable modifi¬ 
cation of the generally accepted classification of 
Crustacea, particularly as regards the earlier (Cam¬ 
brian) fossil representatives. The classification here 
used is that recently suggested by Raymond (1935), 
who pointed out the fact that whereas the Cambrian 
crustaceans are related to more recent animals of 
the same general form, they should not be placed in 
the same subclasses with recent or living crustaceans 
because they possess trilobitan rather than crusta¬ 
cean limbs. 

Subclass Agnostia 1 

Small, extinct Crustacea consisting of nearly 
equal head and abdominal shields, separated by 
two thoracic segments; eyeless; head shield usually 
with a completely outlined glabella which, in most 
species, has a frontal lobe; a median furrow may 
extend from glabella to front margin; most species 
have basal side lobes at rear of glabella; abdominal 
shield usually with short axis. L. Camb.-Ord. 

EOAGNOSTUS Resser and Howell 1938 

(*E. roddyi). Dorsal furrow shallow; frontal and 
basal lobes lacking; dorsal furrow in abdominal 
shield moderately deep, axis large, without trans¬ 
verse furrows. L. Camb. (N. Appalachians). 

*E. roddyi R and H (251—15). Kinzers: Pa. 

CONDYLOPYGE Hawle and Corda 1847 

{* Battus rex Barrande). Anterior lobe of glabella 
subtriangular, wider than main lobe; axial lobe of 
pygidium expanded and evenly rounded at rear; test 
smooth, without spines on either shield. M. Camb. 

*C. rex (Barrande) (251—23, 24; 276—17, 18). 
M. Camb.: Newf (Long Pond, Kelligrew Brook). 

TRIPLAGNOSTUS Howell 1935 

(*Agnoslus gibbus Linnarsson). Anterior lobe of 
glabella subtriangular; medial furrow present; axial 
lobe of pygidium long and bluntly pointed at rear; 
test smooth, without spines. M. Camb. 

T. lomondensis Howell (251—21, 22). Front end 
of anterior glabellar lobe bluntly pointed; pleural 
lobes widely confluent behind axial lobe of pygidium. 
M. Camb.: N. B. (Hastings Cove). 

TOMAGNOSTUS Howell 1935 

(*Agnoslus fissus Linnarsson). Front end of anterior 
lobe of glabella indented by a furrow lying on axial 
line; rear lobe along pygidial axis bluntly triangular; 
no median furrow or spines. M. Camb. 

*T. fissus (Linnarsson) (251—7, 8). M. Camb.: 
Newf. (Long Pond); N. B. (Porter Road). 


1 Dra. B. F. Howell and C. E. Resser prepared most of 
the generic descriptions and furnished a number of the 
illustrations here reproduced. It is our pleasant duty to 
acknowledge this valuable assistance. 


PTYCHAGNOSTUS Jaekel 1909 

(*Agnostus punctuosus Angelin). Front lobe of 
glabella and rear lobe along pygidial axis triangular- 
cheeks furrowed; cheeks and pleural lobes tuber- 
culate; no spines. M. Camb. 

* p - Punctuosus (Angelin) (251—20). Kelligrew 
Brook: Newf. 

AGNOSTUS Brongniart 1822 

(*Entomolitus paradoxus y pisiformis Linnaeus). 
Agnostia with anterior glabellar lobe slightly pointed 
in front; a medial furrow present; rear lobe of 
pygidial axis bluntly rounded at rear, with the 
pleural lobes confluent behind it; pygidium with 
small spines. Camb. (N. America). 

A. interstrictus White (251—16, 17). Thorax 
narrower than head or abdominal shield; differs 
from A. pisiformis in the almost total absence of 
basal glabellar lobes, iji the presence of a slight 
folding back of the marginal rim at the anterolateral 
angles of pygidium, and in less definite segmentation 
of the pygidial axis. M. Camb.: Utah, Nev. 

“A.” montis Matthew (251—1, 2, 19). M. Camb.: 
B. C. (Stephen); closely allied species are common 
throughout N. America. 

A. regulosus Matthew (251—13, 14). U. Camb.: 
N. B. (Agnostus Cove). 

AC AD AGNOSTUS Kobayashi 1939 

(* Agnostus acadicus Dawson). Agnostia with an¬ 
terior glabellar lobe rounded in front and posterior 
lobe of pygidial axis pointed at rear, separating the 
pleural lobes. M. Camb. (N. America; Europe). 

*A. acadicus (Dawson) (251—11, 12). M. Camb.: 
N. B. (Fossil Brook). 

HOMAGNOSTUS Howell 1935 
(*Agnoslus pisiformis obesus Belt) - . Anterior lobe of 
glabella somewhat, but not acutely, pointed at 
front end; rather faint medial furrow on cephalon; 
large pygidial axis with semiglobular rear lobe. 
U. Camb. 

*H. obesus (Belt) (251—9, 10). U. Camb.: Newf. 
(Elliott Cove); N. B. (Joharmian). 

GLYPTAGNOSTUS Whitehouse 1936 

(*G. toreuma). Carapace surface characterized by a 
deeply impressed network which largely obliterates 
the glabella and pygidial axis. U. Camb. (S. Appala¬ 
chians). 

G. angelini Resser (251—28). Nolichucky: Ala. 

KORMAGNOSTUS Resser 1938 

{*K. simplex). Dorsal furrow deep, anterior glabellar 
lobe lacking; very large pygidial axis with two faint 
transverse furrows; wide flange on both shields. U. 
Camb. (eastern and central N. America). 

*K. simplex Resser (251—25-27). Nolichucky: 

S. Appalachians. 


SUBCLASS THII.OBITA 


r.oi 


OEDOIUIACHIS Resser 1938 

(*0. typicalis): Hoad shield typically ngnostian, 
without median furrow; pygidial axis large, expand¬ 
ing in circular fashion behind rear transverse furrow; 
lateral spine present. U. Camb. (eastern and central 
N. America). 

*0. typicalis Resser (251—18). Nolichucky: Ala. 

PROAGNOSTUS Butts 1929 
(*J\ bulbus). Cranidium typically- agnostian, with 
median furrow; pygidial axis one-third width of 
pygidium', slightly expanded behind rear transverse 
furrow, and with marginal spines. U. Camb. (S. 
Appalachians). 

*P. bulbus Butts (251—3, 4). Nolichucky: Ala. 


1 It is our pleasant duty to acknowledge* the valuable 
assistance rendered by the following: Dr. Josiah Bridge 
furnished geographic distribution data for several genera 
and also gave us original prints of several species figured 
in the report on the Eminence Quadraugle (Mo G S 24). 
Dr. B. F. Howell and Mr. N. M. Denson helped to prepare 
generic descriptions for many Cambrian genera, and the 
former furnished several illustrations. Dr. I*. E. Raymond 
helped in the final revision of all Cambrian genera, pre¬ 
pared new descriptions for several post-Cambrian genera, 
assisted in selecting illustrations for many of the species, 
collaborated in preparing the diagrammatic explanatory 
figures on plate 252, and suggested the grouping of genera 
followed on the plutes. Dr. C. E. Resser assisted in the 
description of numerous Cambrian genera, aided in many 
ways in the compilation of stratigraphic data, and fur¬ 
nished a great many photographs, some of specimens origi¬ 
nally figured by Walcott. Dr. J. M. Weller revised the 
material on the late Paleozoic (Miss.-Perm) trilobites, 
and kindly loaned us a number of negatives from which 
most of the illustrations on plate 275 were obtained. 

In addition, we wish to acknowledge the valuable assist¬ 
ance of the following specialists: Drs. D. M. Delo, Christina 
Lochman, and F. B. Phleger, Jr., and Mr. G. O. Rausch. 
Each helped in an important way, either by revising and 
expanding descriptive matter or by furnishing illustrations. 

Illustrations furnished by the above-mentioned persons 
arc specifically acknowledged in the proper places. 
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G. A., New species (Trilobita) from Upper Ordovician of 
Perc6: AJS (5) 20: 365-392, il, 1930. Cox, I. H., Richmond 
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D. M., A revision of the Phacopid trilobites: JP 9: 402- 
420, il, 1935; Phacopid trilobites of North America: GSA, 
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Acrolichaa, Calytnenc, and Encrinurus: DUB, J SL 19: 65- 
82 il, 1919; Generic relations of American Ordovician 
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a revision of their nomenclature and classification: Am¬ 
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il, 1937 (reviewed in JG 47: 443-444, 1939). Green, J., 
A monograph of the trilobites of North America, p. 1-93, 
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new genera and species in Pal ^ f 1 (Ord.), 2 (Sil.), 3 
(Dev.) and 7 (Dev.); Fauna of the Potsdam of the upper 
Mississippi valley: N Y St Cab, An Rp 16: 119-222, il, 
1863. Hayes, A. O., and Howell, B. F., Geology of St. John, 


PSKUDAGNOSTUS Joekel I!)()'.> 

(* Agnosias cyclopygc TullltorK). C ■rnnidiuin typically 
agnostian with median furrow; pygidial avis broad 
and short; characterized by atrong lateral furrows 
diverging from ends of rear transverse furrow. U. 
Camb. (worldwide). 

I*, josepha (Hall) (251—5, ('»). Franconia (C'onas- 
pis zone): U. Mississippi Valley. 

Subclass Trilobita 1,2 

Extinct marine Crustacea wholly confined to 
Paleozoic rocks; body covered by dorsal shield 
which is longitudinally divided into three parts 
The anterior part is the ccphalon; it usually is semi- 

New Brunswick: GSA , SP 5: 1-146, il. 1037. Howell, II. F.. 
Cumbrian 'Paradox ides beds of northwestern Vermont: 
Vi (J S, Up 10: 249-273, il, 1929; Faunas of the Cumbrian 
Paradoxidrs bed at Manuels, Newfoundland: B Am Pal 
11 (43): 1-140, il, 1925; Cambrian Ccnlroplcura vrrmonten- 
sis fauna of northwestern Vermont: GSA , B 48: 1147- 
1210, 1937. Howell, B. F., and Lochman, C., Succession 
of lute Cambrian faunas in the Northern Hemisphere: 
JP 13: 115-122, 1939. Howell, B. F., and Duncan, D., 
Middle-Upper Cambrian transition faunas of North 
America: Wag Free Inst Sc, Tr 14: 1-11, il, 1939. Kobay- 
ashi, T. f The Cambro-Ordovician formations and faunas 
of South Chosen: Imp U Tokyo , J Fac Sc (2) 3 (8, 9), 1934; 
The Briscoia fauna of the Upper Cambrian in Alaska, with 
Upper Cambrian trilobites from Montana and Nevada: 
Jap J G and Geoyr 12: 39-57, il, 1935; Cambrian and Lower 
Ordovician trilobites from northwestern Canada; JP 10: 
157-167, il, 1936; Upper Cambrian fossils from British 
Columbia: Jap J G and Gcoyr 15: 149-192, il, 1938; On the 
Agnostids, Ft 1: Imp U Tokyo , J Fac Sc (2) 5 (5), 1939 
(also see Supplementary notes on the Agnostida: J G Soc 
Japan 46 (554): 577-580. 1939). Lochman, C., New trilo- 
bite genera from Bonneterre (U. Camb.) of Missouri: 
JP 10: 35-43, il, 1936; Middle and Upper Cambrian faunas 
of western Newfoundland: JP 12: 461-477, il, 1938; 
Upper Cambrian faunas of Cap Mountain formation of 
Texas: JP 12: 72-85, 1938; Fauna of the basal Bonneterre 
(U. Camb.) of southeastern Missouri: JP 14: 1-53, il, 
1939. Mason, J. F., Cambrian faunal succession in Nevada 
and California: JP 12: 287-294, 1938. Matthew, G. F., 
Fauna of the St. John group [New Brunswick) (many 
papers in Can Rec Sc and R Soc Can, Pr and Tr, 1884- 
1916; see USGS, B 746); The Protolenus fauna: N V Ac 
Sc, Tr 14: 101-153, il, 1895; Report on the Cambrian 
rocks of Cape Breton: CGS, p 1-246, il, 1903. Miller, 
B. M., Cambrian trilobites from northwestern Wyoming: 
JP 10: 23-34, il, 1936. Phleger, F. B., Jr., Lichadian 
trilobites: JP 10: 593-616, il, 1936. Poulsen, C., The Cam¬ 
brian, Ozarkian, and Canadian faunas of northwest Green¬ 
land: Med om Gr 0 nland , Bd 70: 233-343, il, 1927; The 
Lower Cambrian faunas of east Greenland: Med om Gr 0 n- 
land, Bd 87 (6), Copenhagen; Univ., Mus. min6ralogie 
et g£ol, Comm palGont 44: 1-66, il, 1932. Raymond, P. E., 
Trilobites of the Chazy: Carnegie Mus , An 3: 328-386, 
il, 1905; II, Asaphidae from the Beekmantown: Carnegie 
Mus , An 7: 35-44, il, 1910; III, New and old species from 
the Chazy: Idem: 60-80, il, 1910; Trilobites of the Chazy 
of Vermont: Vi G S, Rp 7: 213-248, il, 1910; Revision 
of species referred to Bathyurus: CGS, Victoria Mem Mus, 
B 1: 51-69, il, 1913; New and old Silurian trilobites from 
Wisconsin: MCZ (Harvard), B 60: 3-41, il, 1916; New 
Upper Cambrian and Lower Ordovician trilobites from 
Vermont: Boston Soc N H , Pr. 37: 389—406, il, 1924; Vt 
G S 14: 137-203, il, 1924; Trilobites of Lower Middle 
Ordovician of eastern North America: MCZ (Harvard), 
B 67: 1-180, il, 1925; Upper Cambrian and Lower Ordo- 
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circular with a straight posterior border, hut many 
genera have genal spines developed at junction of 
lateral and posterior borders. The central of the 
three cephalic lobes is the most prominent and 
constitutes the glabella; it is variable in outline, 
bounded laterally and anteriorly by the circum- 
glabellar furrow-, and more or less divided by trans¬ 
verse furrows or pairs of marginal furrows (glabellar 
furrows). The posterior furrow, designated occipital, 
lies just in front of the occipital ring, which is just 
anterior to the first thoracic segment. 

On each side of the glabella is a pair of cheeks, 
divided by the facial suture into fixed checks (those 
next to the glabella) and free cheeks (the outermost 
or movable portions). Either of the cheeks may be 
prolonged into genal spines. The compound eyes 
are situated on the free cheeks and are overshadowed 
by more or less prominent palpebral lobes, which are 
lateral lobes from the fixed cheeks. The facial suture, 
therefore, passes between the eyes and palpebral 
lobes and when, as is often the case, the free cheeks 
become detached after moulting or death, only the 


vician Trilobita-Ostracoda from Vermont: GSA, B 48: 
1079-1146, il, 1937. Raymond, P. E., and Barton, D. C., 
Revision of American species of Ceraurus: MCZ (Harvard), 
B 54, 525-543, il, 1913. Raymond, P. E., and Narraway, 
J. E., Illacnidae from Black River near Ottawa, Canada: 
Carneoie Mus, An 4: 242-255, il, 1908; Asaphidae from 
Lowville and Black River: Carnegie Mus, An 7: 46-59, 
il. 1910. Reed, F. R. C-, Notes on the genus Trinucleus: 
G Mao (5) 9: 346-353, 385-394, il. 1912: The classification 
of the Acidaspidae: G Mao 62: 416-430, 1925; Notes on 
the family Encrinuridae: G Mag 65: 61-77, il, 1928. 
Resser, C. E., Cambrian fossils from the Mohave Desert: 
SMC 81 (2): 1-14, il, 1928; Nomenclature of Cambrian 
trilobites: SMC 93 (5): 1-46. 1935: SMC 95 (4): 1-29, 
1936; SMC 95 (22): 1-29, 1937; SMC 97 (10): 1-43, 1938; 
SMC 101 (15): 1-58, 1942; New species of Cambrian 
Conocoryphidae: JP 11: 39-42, il. 1937; Billing's Lower 
Cambrian trilobites and associated species: JP 11: 43- 
54, il, 1937; Cambrian system (restricted) of the Southern 
Appalachians: GSA, SP 15: 1-140, il, 1938; Middle Cam¬ 
brian fossils from Pend Oreille Lake, Idaho: SMC 97 
(3): 1-12, il, 1938; The Spence shale and its fauna: SMC 
97 (12): 1-29, il, 1939; The Ptarmigania strata of the 
Northern Wasatch Mountains: SMC 98 (24): 1-72, il, 
1939; New Upper Cambrian trilobites: SMC 103 (5): 1— 
136, pi 1-21, 1942. Resser, C. E., and Howell, B. F-, Lower 
Cambrian OUnellus zone of the Appalachians: GSA, B 49: 
195-248, il, 1938. Richter, Rudolf und Emma, Die Trilo- 
biten des Oberdevons, Beitriige zur Kenntnis devonischer 
Trilobiten IV: Preus G Landesanslalt, H 99: 1-314, il, 
1926; Trilobitae neodevonici: Fob Cat, pars 37: 1-162, 
1928. Slocom, A. W., Trilobites from Maquoketa of Iowa: 
Field Mub N H, Pub o a 4: 43-83, il. 1913; also see la G S 
25: 183-249, il, 1916. Stetson, H. C., Distribution and re- 


pillprhrul lobes remain on (lie eenf rnl portion of the 
ccphalou ( = the crnnuliuni, which consists of 
glabella ami tixeil cheeks) to indicate the former 
position of the eyes. The anterior end of the palpe¬ 
bral lobe is often bound to the glabella by t he tuiilur 
ridge. 

The frontal border of the ccphnlon is often dis¬ 
tinctly marked and is designated the brim; itjnay be 
convex, flat or concave, and may have a rim (see pi 
252). This area is also designated prcglabellar. At 
the margin it is folded down and back, making the 
doublure, which continues backward and often is 
produced into hollow or solid genal spines. Attached 
to the anterior portion of the doublure is the lip or 
hypostoma, which is often found separate; this struc¬ 
ture is homologous with the crustacean upper lip. 

The middle part of the test is the thorax, which 
consists of numerous segments articulating with 
each other, commonly permitting enrollment by the 
animal. Each thoracic segment is divided by two 
dorsal furrows into a central axial lobe and two 
lateral pleural lobes or pleura. 

lutionships of Trinucleidae: M('Z (Harvard) % B 08: 87- 
104, il, 1927. Thomas, N. L. # Trilobita from St. Clair of 
Arkansas: DUB, JSL 24: 1-26. 115-128. il, 1929. Ulrich, 
E. O., Ordovician Telephidae and concerned stratigraphic 
correlation: USNM . Pr 76 (21): 1-101, il, 1930. Ulrich, 
E.O., and Resser, C. E., Cambrian of Upper Mississippi val¬ 
ley: Pts 1 and 2, Trilobita: Mil Pub Mus . B 12: 1-3U6, il. 
1930, 1933. Van Ingen, G., Silurian fauna near Datesville, 
Ark.: Sch Min Quart 22: 318-329; 23: 34-74. il, 1901. 
Vogdes, A. W., Bibliography of Paleozoic Crustacea from 
1698 to 1889: USGS, B 63: 1-177. 1890: Cal Ac Sc, Oc P 
4: 1-412, 1893. Walcott, C. IX, Paleontology of the Eureka 
district. Nevada: USGS , M 8: 1-298, il. 1884; see also 
M 20: 319-333, 1892; Cambrian faunas of North America: 
USGS, B 10: 1-72. il. 1884; B 30: 1-369. il. 1886; Fauna 
of Lower Cambrian or Olenellus zone: USGS, An Rp 10 
(1): 509-760. il, 1890; Mount Stephen rocks and fossils: 
Can Alpine J 1: 232-248, il, 1908; Cambrian geology and 
paleontology (Trilobites), I: SMC 53 (2, 6), 1908-1910; 
II: SMC 57 (6. 9, 13), 1910-1914; III: SMC 64 (3, 5), 
1914-1916: IV: SMC 67 (2,3). 1917, 1918; Cambrian and 
Lower Ozarkian trilobites: SMC 75 (2): 53-60, il, 1924; 
SMC 75 (3): 61-146. il, 1925. Walter, O. T., Trilobites of 
Iowa and some related Paleozoic forms: la G S 31: 167- 
388, il, 1926?. Warburg, E., Trilobites of Leptaena lime¬ 
stone in Dalarne: G Inst Upsala, B 17: 1-446, il, 1925: The 
Swedish Ordovician and Lower Silurian Lichidac: K 
Svenska Vctenskapsakad Hand (3) 17 (4): 1-162, il. 1939. 
Weller, J. M., Carboniferous trilobite genera: JP 10: 704- 
715, il, 1936; Evolutionary trends in American Carbonif¬ 
erous trilobites: JP 11: 337-346. il, 1937. Weller, S., 
Paleontology of Niagaran in Chicago area. Trilobita: 
Chicago Ac Sc, XHS . B 4: 161-281, il, 1907. Wheeler, 
H. E., New trilobite species from the anthracolitic* of north- 


PLATE 252 

(Photographs furnished by Howell are indicated by BFH; those by Resser, CER.) 

1 . Eodisc us punetmtus (xC) (CER). 2, 3. Dawsonia lobatus (USGS, B 30). Cephalon ai.d pygidium, both greatly enlarged. 4-6. Eo disc us 
•peciosus (x3) (CER). Cephalon, pygidium, and complete specimen. 7-9. Pagetls bootee. 7: Nearly complete specimen (x6) [CERJ. 8, 9: 
Side view in outline, and retouched dorsal view of a partly imbedded specimen (x3) (SMC 64 (5)). 10-12. Dawsonia dawsoni (x9) (BFH). 
Complete specimen viewed obliquely; cephalon with the typical spine; pygidium. 13-15. Pagetia clytia (SMC 64 (5)J. Cephalon and py¬ 
gidium, both greatly enlarged; two specimens (x6). 16. Weymouthia nobills (f4) (Conn Ac, M 7J. 17, 18. Triartbrus beckii (after Twen- 
hofel and Shroek: "Invertebrate Paleontology," by permission of McGraw-Hill Book Co., Inc.). 19. Esmeraldina maccr (x2) (GSA, B 
49). The qbliquely compressed holotype. 20—24. Diagrams to show structures around anterior portion of cephalon (original: R. R. Shroek) 
( b , brim; d, doublure; o, glfbella; r, rim). 25. Diagram to show structural features on pygidial pleura [original: R. R. Shroek; suggested 
by C. E. Resser). 
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The posterior part of the shell is the abdomen or 
pygidium, consisting of a single piece divisible into 
a central axis or axial lobe and two lateral or pleural 
lobes. Tiio dorsal furrows of the thorax may con¬ 
tinue on the pygidium, making the division line 
between thorax and pygidium obscure. 

Probably all trilobi^es had jointed appendages — 
antennae, mouth parts, legs, and gill fringes — 
roughly comparable in a general way to those of the 
modern lower crustaceans, but these structures are 
rarely preserved. 

Trilobites appear first in the Lower Cambrian and 
last in the Permian. They are worldwide in their 
distribution and of great value as index fossils, par¬ 
ticularly in lower Paleozoic rocks. 

LOWER AND MIDDLE CAMBRIAN 

TRILOBITA 

(Genera arranged alphabetically] 

AGRAULOS Hawle and Corda 1846 
(*Arion ceticephalus Barrande). Fixed cheeks and 
preglabellar area gently convex, with front of latter 
thickened; eyes small; 16 thoracic segments; pygi¬ 
dium with three annulations on axis. L. and M. 
Camb. (eastern N. America; Europe). 

A. quadrangularis (Whitfield) (255—13, 14). Neck 
ring with cylindrical spine; cranidium subquadran- 
gular. M. Camb.: Mass. (Braintree) 

ALBERTELLA Walcott 1908 
(*A. helena). Differs from Zacanthoides in the re¬ 
duced brim, smaller eyes, and greater width of fixed 
cheeks; anterior facial sutures also less divergent; 
seven thoracic segments with the pleura ending in 
spines, and the third segment with macropleural 
development; pygidium with a pair of long marginal 
spines. M. Camb. (Cordilleran region). 

*A. helena Walcott (258-1-3). M. Camb.: 
Mont. (Gordon); B. C. 

ALOKISTOCARE Lorenz 1906 

(*Conocephalites subcoronatus Hall and Whitfield). 
Test narrowing from rather large cephalon to small 
pygidium; dorsal furrows strong; glabellar furrows 
short, in two or three pairs; palpebral lobes and 
eyes of medium size; thorax with 17 to 19 segments; 

ern California: San Diego Soc N W. Tr 8: 47-52, 1935. 
Whitcomb, L., New information on Homalonotua tren - 
lonensis: GSA. B 41: 341-350, 1930. Whitfield, R. P., 
Paleontology of Wisconsin: Wia G S 4: 161-363, il, 1882; 


pygidium small, with axial lobe prominent and with 
about three rings. M. Camb. (N. America). 

A. americanum (Walcott) (255—16). Maryville: 
Ala. 

A. idahoense Resser (255—9). Spence. Wasatch 
Mts. 

ANDRARINA Raymond 1937 

(= liostracus of American authors) 

(*Liostracus aculeatun Angelin). Brim concave, no 
genal spines on free cheeks, eves of medium size and 
ocular ridge well developed; glabella well developed; 
pygidium small, not spineii. M. Camb. (Atlantic 
Province). 

A. tenera (259—12, 13; 276—25). Ocular ridges 
thin and sharp; a separate, but similar, sharp ridge 
on each fixed cheek back of ocular ridge. M. Camb.: 
Newf. (Chamberlin’s Brook); N. B. (Fossil Brook). 

A ouangondiana (Hartt) (276 —26). Similar to 
preceding, with which it occurs, but with ocular 
ridges of normal type and without ridges on fixed 
cheeks. 

ANORIA Walcott 1924 

(*Dolichometopus tontoensis). Differs from Glosso- 
pleura in having smaller eyes, and in numerous 
other features discussed under that genus. M. Camb. 

*A. tontoensis (Walcott) (258—18). M. Camb.: 
Grand Canyon. Ariz. (Bright Angel). 

ANTAGMUS Resser 1936 
(*Ptychoparia teucer Walcott, not Conocephalites 
teucer Billings). Glabella tapering, two-thirds 
cranidial length, with two to three pairs of short 
furrows; thickened rim occupies most of brim; 
anterior furrow curved backward to meet dorsal 
furrow'. L. Camb. (N. America). 

*A. typicalis Resser (= Ptychoparia teucer 
Walcott) (253—6). Parker: Vt. 

ARM ON IA Walcott 1924 

(*Asaphiscus ( Blainia) elongatus Walcott [pars]). 
Differs from Elrathia in having a narrow intra¬ 
marginal furrow in front of preglabellar area. M. 
Camb. (N. America). 

*A. elongata (Walcott) (255—21). Maryville: 
Ala. 

1: 362-375, 1883. Whittington, H. B., The Trinucleidae 
— with special reference to North American genera and 
species: JP 15: 21-41, il, 1941; SiUcified Trenton trilo¬ 
bites: JP 15: 492-522, il. 1941. 


PLATE 253 

(Figures are xl unless otherwise indicated; photographs furnished by Resser are indicated by CER.] 

1 -4. Olenellus spp. I. O. vennonUtius (reduced) [GSA. B 491. 2. 3. O. gilbert! (SMC 53 <6>J. Two cephalone >omewhat crushed and 
flattened 4. O. thompsonl (x0.7) [GSA, B 49], 5. Conocoryphe terranovlca (xl.5) [CER]. 6 . Antagmus typicalis (x3) [CER1- Nearly com¬ 
plete cranidium. 7. 8. Kochlella mansfleldi (xl.5) (SMC 98 (24); CER], Holotype cranidium; partly preserved pygidium. 9. Protolenua 
(BertfcronU) elegant* (x2) (CER]. Nearly complete cranidium. 10-12. Bailiella baileyi [USGS, B 10J. Enlarged cephalon; pygidium, ef 
portion of cephalon showing genal spine. 13. Ctenocephalus howelll [CER], 14. 15. Kochlna americana (CER). Two cephalon showing 
variation in specimens. 16. BallU«.U promlnens (*1.5) [CER], 17. C.II.rta brbggeri (x0.5) (SMC 53 (6)]. Restoration. 18. StrenneUa 
strenna (x3) (CER]. 19. BallUapta ▼enuata (CER], 20. Wannerla walcottana (x0.7) (GSA, B 49; CER]. Holotype. 
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ASAPHISCUS Meek 1873 

(*A. xvheeleri). Differs from Bathyuriscus in that the 
conical glabella has in front of it a broad preglabellar 
area and rim; eyes more anterior and farther from 
glabella; genal spines lacking. M. Camb. (Cordilleran 
region). 

*A. wheeleri Meek (258—9). Cephalon depressed; 
segmentation of pygidium indistinct. M. Camb. 
(Wheeler): Utah, Nev. 

BAILIASPIS Resser 1936 
(*Conocephalites elegans Dawson). Differs from 
Bailiella in having a longer glabella. M. Camb. 
(Atlantic Province). 

B. venusta Resser (253 —19). Manuels: Newf. 
B. prominens Resser (253 —16). Manuels: Newf. 

BAILIELLA Matthew 1885 
(*Conocephalites baileyi Dawson). Cephalon semi¬ 
circular, finely granulose, with genal spines; glabella 
tapering, rounded at front, not extending to front 
margin, with three faint, backwardly directed 
furrows and a well developed neck furrow; fixed 
cheeks very large, free cheeks narrow; pygidium 
small, with entire margin; axial lobe with three 
segments. M. Camb. (Atlantic Province). 

*B. baileyi (Dawson) (253 —10-12; 276 —21). 
Fossil Brook: N. B. 

B. venulosa (Salter) (276—20). Kelligrew Brook: 
Newf. 

BATHYURISCUS Meek 1873 

(*Bathyurusf haydeni). Glabella contracted medially, 
more expanded anteriorly, marked by three to four 
pairs of glabellar furrows; eyes elongate; thorax 
with seven to nine segments, strong axial lobe, and 
broadly grooved pleura; pygidium semicircular, 
and with annulated axial lobe. M. Camb. (N. 
America). 

B. formosus Deiss (258—11). Differs from geno¬ 
type in having much longer eye lobes, posterior 
glabellar furrows not continued across glabella, 
and strong but short spines on axial lobe of glabella. 
Meagher: Mont. 

B. rotundatus (Rominger) (258—12). Stephen: 
B. C. 

BICASPIS Resser 1937 

(*£. typica). Cranidium tumid, glabella wide and 
highly arched; brim simple, concave; hypostoma 


tumid, with deep transverse furrow back of middle; 
pygidium short, wide, with anterior angles prolonged 
into spines. L. Camb. (eastern N. America). 

*B. typica Resser (259—17, 18). L. Camb.: Quo. 

BLAINIA Walcott 1916 

(*Asaphiscus ( Blainia ) gregarius). Cranidium elon¬ 
gate; glabella conical, strongly convex, with three 
pairs of short furrows; posterolateral limbs broad. 
M. Camb. (eastern U. S. A.). 

*B. gregaria (Walcott) (259—19). Maryville: 
Ala. 

BOLASPIS Resser 1935 

(*Alokislocaref labrosum Walcott). Cranidium char¬ 
acterized by conical glabella; fixed cheeks wide and 
tumid; eyes small and sometimes stalked; large, 
rounded or triangular elevation in preglabellar 
area; rim flat and erect; neck ring heavy, in some 
species extended into spine. M. Camb. (N. America). 

*B. labrosum (Walcott) (255 —25, 26). Wolsey: 
Mont. 

BONNIA Walcott 1916 

(*Bathyurus parvulus Billings). Small; characterized 
by a long, essentially quadrate glabella, in some 
species expanded and occupying entire length of 
cranidium; brim narrow, concave;. fixed cheek 
equals glabellar width; eye large; free cheek gen¬ 
erally with short genal spine; pygidium about 
same size as cranidium; axis usually arched above 
pleural lobes; one to three marginal spines at an¬ 
terior angles; many species. L. Camb. (N. America). 

*B. parvula (Billings) (256 —5). Forteau: Labra^ 
dor. 

B. senecta (Billings) (256 —11, 12). Forteau: 
Newf.; Labrador. 

B. fieldensis Walcott (256—13,14). Mt. Whyte: 
B. C. 

BONNIELLA Resser 1937 
(*Olenoides ( Dorypyge ) desiderata Walcott). Crani¬ 
dium quadrate; glabella highly arched, with steep 
anterior slope and a tendency to expand forward-; 
cranidium generally granulose; pygidium has mar¬ 
ginal spines at anterior angles, but has less complete 
pleural fusion than present in most species of Bonnia. 
L. Camb. (N. America). 

*B. desiderata (Walcott) (256—6, 7). L. Camb.: 
Vt. 


PLATE 254 

[Figure* Are xl unlee* otherwise indicated.] 

1*15. Paxadoxldea upp. 1, 2. P. etemlnlcu* [USGS, B 10; after Matthew]. Small pygidium and medium-sized cranidium. 3-7. P. harfanl 
[U8G8, B 10). 3: Large hypostoma attached to epistoma (x0.7). 4: Broad pygidium. 5: Four posterior thoracic segment* and pygidium. 
6: A large specimen, partly restored (x0.5). 7: Medium-sized cranidium. 8. P, ebenacoa (R Soc Can (1) 3 (4)). Slightly distorted cranid- 
ium. 9. 10. P. hlckal [GSL, QJ 25]. Incomplete cranidium; pygidium with last two thoracic segment*. 11. P. matthewl [WFIS, B 10 (4); 
photograph furnished by B. F. Howell). Incomplete cephalon. 12, IS. P. dm rid is [GSL, QJ 20). Hall grown specimen (x0.7); typical pygid¬ 
ium with great sabre-shaped lateral spines, and the last four thoracic segment* restored. 14, 15. P. lamellatua [USGS, B 10). The two 
type specimens, partly restored. 16. Centropleura ▼ermontenaU [photograph furnished by B. F. Howell). An incomplete cephalon. 
17. Peachellm Iddlngai [SMC 53 (6)1. Complete cephalon, the type specimen, restored. 18. Paedeumlaa tranaftana (photograph furnished 
by C. E. Reaser). 










B. tumida Resser (256—19). Shady: Vii. 

B. virginica Resser (256—17). Shady: Va. 

CALLAVIA Matthew 1897 
(*Olencllus (Holmia) brdggcn Walcott). Glabella 
tapering forward, not reaching rim; long occipital 
spine, and short spines on all thoracic segments; 
18 thoracic segments, last 2 reduced; pygidium 
small. L. Camb. (Atlantic Province). 

*C. broggeri (Walcott) (253—17). Brigus: Newf. 

CENTROPLEURA Angelin 1854 

(*Paradoxides lovtni). Resembles Paradoxides but 
facial sutures diverge more in front of eye. glabella 
bears a backwardly directed indentation on each 
side near its front; and pygidium has two pairs of 
spines; eye lobes long. M. Camb. (Atlantic Prov¬ 
ince). 

C. vermontensis Howell (254—16). St. Albans: 
Vt. 

CHANCIA Walcott 1924 

(*C. ebdome). Differs from Elrathia in its wider fixed 
cheeks and wider rim, but more particularly in its 
small pygidium. M. Camb. (N. America). 

*C. ebdome Walcott (255—2, 3). Spence: 
Wasatch Mts. 

CLAPPASPIS Deiss 1939 
(*C. typica). Like Elrathiella but differs in having 
wider fixed cheeks, smaller and more elevated eye 
lobes, a more conical glabella, deeper glabellar 
furrows, and distinct tuberculate surface ornamen¬ 
tation. M. Camb. (Cordilleran region). 

*C. typica Deiss (255—12). Pentagon: Mont. 

CLAVASPIDELLA Poulsen 1927 
(*C. sinupyga). Glabella one and a fourth times as 
long as broad, greatly expanded in front; glabellar 
furrows strongly impressed; third pair shorter than 
preceding, forming right angles with axis; posterior 
furrows oblique, converging toward neck ring; 
occipital furrow deep, broad; dorsal furrows un¬ 
usually wide and deep; posterolateral limbs narrow. 
M. Camb. (N. America). 

C. anax Walcott (259—22). Spence: Wasatch 

Mts. 

C howelti (Walcott) (259—3). Chisholm: Nev. 

CONOCORYPHE Hawle and Corda 1847 
('Trilobiles svlzeri Schlotheim). Cephalon semi¬ 


circular, coarsely granulose; genal angles produced 
into spines; glabella tapering, rounded at front, not 
extending to front margin, with three backwardly 
dircatcd furrows and a well developed neck furrow; 
fixed cheeks large, free cheeks narrow; pygidium 
small, with entire margin; axial lobe with about six 
segments. M. Camb. (Atlantic Province). 

C. terranovica Resser (253—5). Manuels: Newf. 

CTENOCEPIIALUS Hawle and Corda 1847 
(*Conocephalux coronal us Barrande). Ceplmlon semi¬ 
circular, genal angles produced into spines; glabella 
lobed, tapering, with three backwardly directed 
furrows and a well developed neck furrow; a boss 
in front of the glabella; fixed cheeks high and large, 
their anterior slopes almost perpendicular; free 
cheeks narrow; pygidium small with entire margin 
and axial lobe with two segments. M. Camb. (Atlan¬ 
tic Province). 

C. howelli Resser (253—13). Manuels: Newf. 

DAWSONIA Hartt in Dawson 1868 
(*Microdiscus dawsoni). Eodiscid with long glabella 
and pygidium which has segmented axial lobe and 
pleural furrows. L. and M. Camb. (N. America). 

D. lobatus (Hall) (252—2, 3). L. Camb.: N. Y. 
(Schodack). 

*D. dawsoni (Hartt) (252—10-12). M. Camb.: 
Newf. (Chamberlin’s Brook); N. B. (Fossil Brook). 

. DEISSELLA Howell and Duncan 1939 
(*Ptychoparia? convcxa Howell). Cranidium wide at 
rear, tapering rapidly anteriorly; glabella narrow 
and conical, truncate at front, strongly convex; 
rim strongly upturned at front, bent steeply down¬ 
ward at sides; free cheeks wide, convex, with eyes 
level with top of glabella. M. Camb. (Atlantic 
Province). 

*D. convexa (Howell) (255—15). St. Albans: Vt. 

DOLICHOMETOPSIS Poulsen 1927 

(*D. resseri). Differs from Ptarmigania in longer 
glabella, and presence of four marginal spines on , 
pygidium. M. Camb. (Greenland; Cordilleran 
region). 

D. gravis Resser (258—15). Langston: Wasatch 
Mts. 

EHMANIA Resser 1935 

(*E. weedi). Glabella tapered and rounded, well 
defined, with faint glabellar furrows; brim somewhat 


PLATE 255 


(Figures are xl unless otherwise indicated; photographs for all except 12-15, 17, and 25 furnished by C. E. Resser.] 

I Elrathiella battel. A slab with numerous cranidia (xl.5). 2. 3. Chanel, ebdome (SMC 97 (12)). Cranidium with left free cheek displaced; 

nrMirrve d aoecimen 4. Elrathlna cordillerae. 5, 6. Elrathia king!. Nearly complete specimen; considerably fractured specimen 
7 a p-chraapls typlealla (x3) (SMC 98 (24)]. Side view of holotype cranidium; slab with cranidia. 9. Alokietocare ldaho- 
£ (£)]■ SaSTlSS Prollostracus goodwlnl [GSA. SP 15). Cranidia (xl.5). 12. Clappaepie typica [GSA, SP 18J. Hole- 
1x3)13 1 4 Agraaloe^qoadrangularia. Cranidium [photograph furnished by B. F. Howelli; Walcott’s early figure (USGS, B 10]. 
IS Dsl^ll. eonie- [WIFS. B 14 <1)1. Holotype cranidium (x2). 16. AlokUtoc.re amerlcanum. Lectotype. 17. Elrathiella nltlda (GSA. 
op 1R1 HolotvDS (x2) 18. 19. FhT.anl» gallaUnenjds. Cranidia. 20. EteraapU laertcepa. 21. Annonia elongata. 22. Solenopleu- 'la buttsl. 
Slab with numerous cranidia (x2). 23. 24. Eteraapls glabra. Cranidium and exfoliated pygidium. 25, 26. Bolaspls labrosum (x3). Walcott s 
retouched figure [SMC 54 (3)J; photograph of same specimen. 











KOCIIASPIS 
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convex; rim slightly upturned; pygidium marked l»y 
both pleural grooves and furrows extending to 
border. M. Camb. (N. America). 

E. gallatinensis (Meek) (255—IS, 19). Meagher: 
Mont. 

ELltATHIA Walcott 1924 

(*Conocoryphc ( Conoccphalitcs) kingi Meek). Char¬ 
acterized by wide brim, wide fixed cheeks and a 
large, flat furrowed pygidium. M. Camb. (N. 
America). 

*E. kingi (Meek) (255—5, (5). Glabella short, 
convex when not flattened in shale; eireuinghtbelhir 
furrow deep; 13 thoracic segments. Wheeler: Utah. 

ELRATHI ELLA Poulsen 1927 
(*E. obscura). Differs from Elrathia in its much 
narrower cranidium, wider rim, narrower brim, 
and long, narrow glabella* M. Camb. (N. America). 

E. buttsi Resser (255—1). M. Camb.: S. Appa¬ 
lachians. 

E. nitida Deiss (255—17). Pentagon: Mont. 

ELRATHINA Resser 1937 

(*ConocephaIites cordillerae Rominger). Similar to 
Elrathia, but possessing a smaller pygidium and a 
narrower preglabellar area; thorax long, tapering to 
small pygidium. M. Camb. (Cordilleran region). 

*E. cordillerae (Rominger) (255—1). Stephen: 
B. C. 

EODISCUS Matthew 1896 
(*E. schucherti). Eodiscid with short glabella, long 
or blunt neck spine, and pygidium with segmented 
axial lobes and no pleural furrows. L. and M. Camb. 
(N. America). 

E. speciosus (Ford) (252—4-6). L. Camb.: N. Y. 
(Schodack). 

E. punctatus (Salter) (252—1). M. Camb.: Newf. 
(Manuels). 

ESMERALDINA Resser and Howell 1938 
(’'Holmia rawei Walcott). Olenellids with wide 
glabella; eyes of moderate size; genal spines long; 
thorax considerably narrower than cephalon, with 
17 segments; occipital and small axial spines; small 
pygidium. L. Camb. (N. America). 

E. macer (Walcott) (252—19). Kinzers: Pa. 

ETERASPIS Resser 1935 
(*Ptychoparia laeviceps Walcott). Glabella poorly 
defined, without furrows; neck rim thickened; 


dorsal furrows faint; brim one-third glabellar length; 
rim flat, wide; eyes moderately bowed, in about 
middle of cranidium M. Camb. (N. America). 

*E. laeviceps (Walcott) (255 20). Eldorado: 
Nov. 

E. glabra (Walcott) (255—23, 21). Maryville: 
Term. 

GLOSSOPLEURA Poulsen 1927 

(* Dolichomctopus boccar Walcott). Differs from 
Anoria in having very long eye lobes, in lacking 
median tubercles on thoracic and pygidial segments, 
and in lacking macropleural development of fifth 
thoracic segment; many species. M. Camb. (N. 
America). 

*G. boccar (Walcott) (258—10). Stephen: B. C. 
G. producta (Hall and Whitfield) (258—4, 5). 
Ophir: Utah. 

GLYPHASPIS Poulsen 1927 

( *Asaphiscus? capclla Walcott). Differs from 
phiscus in having a concave brim, genal spines, and 
a broad, strongly segmented pygidium; pleural 
furrows continued into the concave border. M. 

Camb. 

*G. capella (Walcott) (259-14-16). Wolsey: 
Mont. 

HOLTERIA Walcott 1924 

( *0gygia? problemalica ). Glabella long, expanded 
anteriorly, reaching front of cranidium, with no 
rim in front of it; fixed cheeks narrow, eyes small, 
posterolateral limbs wide; pygidium large, with 
small axial lobe and two pairs of large spines. M. 
Camb. (Cordilleran region). 

*H. problematica (Walcott) (259—20, 21). 

Eldorado: Nev. 

KOCHASPIS Resser 1935 

(*Crepicephalus Uliana Walcott). Glabella wide, 
tapering, clearly defined with two or more pairs of 
furrows; brim and rim subequal in width; fixed 
cheeks two-thirds glabellar width; eye lines heavy'; 
eyes rather small; surface granulose. L. and M. 
Camb. (N. America). 

*K. Uliana (Walcott) (257—16). M. Camb.: Nev. 
(Comet). 

K. coosensis (Walcott) (257—12, 13). M. Camb.: 
Ala. (Maryville). 

K. dispar Resser (257—17-19). M. Camb.: 
Wasatch Mts. (Langston). 


PLATE 256 

[Figure* are xl unless otherwise indicated; all figure* except 1 and 8-10 were furnished by C. E. Resser.] 

1. Olenoldes aerratua [SMC 07 (4)J. A nearly perfect dorsal shield, with some appendages extending out from beneath it. 2, 3. Pollella 
anferos [SMC 97 (12)]. Top with hypostoma pressed through; dorsal view of holotype. 4. Olenoldea curticel. Side view of a restored 
specimen. 5. Bonnla parrula. Holotype. 6, 7. Bonniella desiderata. Cranidium and pygidium. 8-10. Thompsonaspis obscura [GSA, SP 
18]. Cranidia and pygidium. 11-14. Bonnla spp. 11, 12. B. eenecta. Holotype cranidium (xl, x2). 13, 14. B. fleldensls (x3). Cranidium and 
pygidium. 15, 16. Olenoldea Inflatua [SMC 53 (2)]. Restored cranidium and a nearly complete pygidium. 17. Bonniella virglnlca. Pygid¬ 
ium. 18. Olenoldea neTadensis [USGS, B 30], Type specimen. 19. Bonniella turalda. Partly exfoliated cranidium. 20. Olenoldes superbus 
[SMC 53 (2)]. An almost complete dorsal shield. 












OUYCTOCKIMIALITES 
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KOCHI ELLA I’oulsen 1927 
(*K. tuberculata) . Brim wide end lint, with a narrow, 
faintly outlined rim; conspicuous feature of brim in 
impression of doublure on upper surface, simulating 
a wide rim bent back toward glabella at middle; 
eye lines wide; glabella with incomplete furrows; 
surface usually with scattered granules. L. and M. 
Camb. (N. America). 

K. mansfieldi Resser (253—7, S). M. Camb.: 
Wasatch Mts. (Langston). 

KOCHINA Resser 1935 

(*Olenopsis americanus Walcott). Differs from 
Kochiella in having narrower rim and brim, an¬ 
teriorly converging facial sutures, and more anterior 
eyes; thickening of rim toward center a prominent 
feature. M. Camb. (Cordilleran region). 

*K. americana (Walcott) (253—14, 15). Gordon: 
Mont. 

KOOTENIA Walcott 1888 
(*Bathyuriscus (Kootenia) dawsoni). Glabella long, 
subparallel sided, broadly rounded; rim narrow, 
convex; fixed cheeks depressed; posterolateral limbs 
short, narrow; pygidium grooved, bearing numerous 
spines; many species. L. and M. Camb. (widespread 
in N. America; Siberia). 

K. marcoui (Whitfield) (257—10, 11). Pygidium 
with flattened spines upon margin and nodes upon 
the four anterior rings of the axial lobe. L. Camb.: 
Que.; Vt. 

K. currieri Resser (257 —5). L. Camb.: Appa¬ 
lachians (Shady). 

K. convoluta Resser (257—1-4). M. Camb.: 
Idaho (Langston). 

*K. dawsoni (Walcott) (257—6). M. Camb.: B. C. 
(Stephen). 

MARJUMIA Walcott 1916 
( *M . typa). Glabella conical, with preglabellar area 
as wide as slightly convex rim; pygidium with large, 
long axial lobe and several spines. M. Camb. (Cor¬ 
dilleran region). 

*M. typa Walcott (258—17). Marjum: Utah. 

OGYGOPSIS Walcott 1888 
(*Ogygia klotzi Rominger). Cephalon and pygidium 
large; eyes small and far apart, eye lines present. 
M. Camb. (Cordilleran region). 

*0. klotzi (Rominger) (258—-16). Stephen: B. C. 

OLENELLUS Hall 1862 

( *Olenu8 thompsoni). Front glabellar lobe somewhat 


expanded and may roach rim; large eye lobes not 
attached posteriorly; thorax variable in width, with 
variable number of segments, first 15 normal and 
remainder reduced; maeropleural development of 
3rd segment and largo axial spine on 15th; segments 
posterior to 15th rudimentary; pygidium slightly 
iobed. L. Camb. (N. America). 

♦O. thompsoni (Hall) (253 -1). Parker: Vt. 

O. vermontanus (Ilall) (253 —1). Parker: Vt. 

O. gilberti White (253 —2, 3). Pioche: Nev. 

O LEND IDES Meek 1877 
(= neolenus Matthew 1899, aurt jwrlim) 

(*Paradoxidest nevadensis). Glabella long, some¬ 
what expanded anteriorly, reaching rim; long neck 
spine; pygidium large with large axial lobe and 
numerous spines; differs from Kootenia in having 
pygidium less completely fused, so that both grooves 
and furrows remain, and in oblique direction of 
furrows on pleural segments. M. Camb. (N. 
America). 

O. curticei Walcott (256—4). Maryville: Ala. 

O. inflatus Walcott (256—15, 16). Marjum: 
Utah. 

*0. nevadensis (Meek) (256 —IS). M. Camb.: 
Utah; B. C. 

O. serratus (Rominger) (256— 1). Stephen: B. C. 

O. superbus Walcott (256—20). Marjum: Utah. 

ORRIA Walcott 1916 

(*0. elegans). Differs from Ogygopsis in having 
narrower cranidium with large eyes and wider 
posterolateral limbs, and longer pygidium with 
shorter axial lobe. M. Camb. (Cordilleran region). 

*0. elegans Walcott (259—1, 2). Marjum: Utah. 

ORYCTOCARA Walcott 1908 
(*0. geikiei). Glabella long, reaching narrow rim, 
parallel sided, with deeply impressed furrows; eye 
very long; posterolateral limbs wide; pygidium 
fan-shaped with short axial lobe and many ribs. M. 
Camb. (Cordilleran region). 

*0. geikiei Walcott (259—8). Spence: Wasatch 
Mts. 

ORYCTOCEPHALITES Resser 1939 

(*0. typicalis). Differs from Orycloccphalus in having 
a less quadrate cranidium and greater fusion in 
pygidium so that grooves are eliminated; spines are 
also shorter and stouter. M. Camb. (Cordilleran 
region) 


PLATE 257 

(Figures are xl unless otherwise indicated; photographs for all except 6 and 23 furnished by C. E. Resser.] 

1*8. Kootenia spp. 1-4. K. eonroluta. Cephalic and pygidial views of an enrolled specimen; a well preserved pygidium. 5. K. currier!. 6. K. 
dawsoni (SMC 67 (4)]. A somewhat broken and crushed specimen (x2). 7-9. Prozacanthoides spp. 7. P. vfrginicus. 8, 9. P. optatus (SMC 
98 (24)]. Pygidium (x4); cephalon and part of thorax (x3). 10, 11. Kootenia marcoui. Crushed cranidium; pygidium. 12, 13. Kochaspis 
coosensis. Cranidium and pygidium. 14, 15. Oryctocephalites typicalis (SMC 98 (24)]. Pygidium (x4) and cranidium (x5). 16. Kochaspis 
lUlana. Cranidium. 17-19. Kochaspis dispar. Two cranidia, showing variation in preservation, and a pygidium. 20-22. Zacanthoides typi- 
calia. A well preserved pygidium to which is attached the last thoracic segment; a well preserved specimen; Walcott’s early figure of the 
type specimen (x2) (USGS, B 30]. 23. Oryotocephalus reynoldsi. Entire dorsal shield (x2). 24, 25. Zacanthoides romlngerl. Two specimens 
nearly complete except for free cheeks. 
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♦O. typicalis ltesser (257 — 14, 15). Langston: 
Wasatch Mts. 

ORYCTOCEPHALUS Walcott 1886 
(*0 primus). Cranidium quadrate; glabella long, 
parallel sided, with three pairs of pits; rim narrow, 
particularly in front of glabella: eyes large; pygidium 
with long, sharp marginal spines. M. Camb. (t or- 

dilleran region; Asia; Australia). 

O. reynoldsi Reed (257—23). Stephen: B. C. 

PACHYASPIS Resser 1939 

( *p . typicalis). Cranidium strongly convex ; glabella 

tapers slowly forward; occipital ring with small 

nuchal spine; strong brim. M. Camb. (western N. 

America). _ 

*P. typicalis Resser (255—7, 8). Langston: 

Wasatch Mts. 

PAEDEUMIAS Walcott 1910 
(*P. transitans). Like Olcnellus, but glabella does 
not reach rim; hypostoma attached by stalk; macro- 
pleural development of 3rd thoracic segment and 
large axial spine on 15th- rudimentary segments 
simple; pygidium rounded. L. Camb. (Vt., la., 

\f ^ # 

*P. transitans Walcott (254—18). Parker: Vt. 

PAGETIA Walcott 1916 
(*P. bootcs). Small, nearly isopygous trilobites with 
three thoracic segments; glabella clearly defined, 
with or without a long occipital spine; glabellar 
furrows short; free cheeks small; eyes small, situated 
near margin; numerous transverse depressions 
inside rim; subcylindrical axial lobe full length of 
pygidium with five or more well defined segments; 
posterior lobe frequently extended into a spine; 
pleural furrows present or absent. M. Camb. (,&. 
Appalachians and Cordilleran region; Australia). 
*P. bootes Walcott ( 252 —7-9). Burgess, Stephen: 

B 'pTclytia Walcott (252-13-15). Spence: Wasatch 
Mts. 


PARADOXIDES Brongniart 1822 

(*P. tesrini). Glabella enlarged anteriorly with two 
to four pairs of furrows; eye lobe usually large; 
thorax long; pyeidium small. M. Camb. (Atlantic 

P. hicksi Salter (254—9, 10). Menevian: Newf. 
(Long Pond). 


1». davidis Salter (254 12, 13; 300 13, 14). 

Menevian: Newf. (Kolligrew Brook I. 

P. abenacus Matthew (254 8). Menevian: N. B. 

(Porter Rond). . 

P. matthcwi Howell (254 — 11). Menevian: N. B. 

(Hastings Cove). 

P. lamcllatus Dawson (254- 14, l.», 276 l >). 
M. Camb.: Newf. (Chambcrlin’H Brook); N. B. 

(Fossil Brook). v .. ,, . 

P. eteminicus Matthew (254 -1, 2). M. Camb.. 
Newf. (Chamberlin’s Brook); N. B. (Fossil Brook). 
P. harlani Green (254-3-7). M. Camb.: Mass. 

(Braintree). 

PEACIIELLA Walcott 1910 
(*Olcncllus iddingsi). Glabella slender, with slightly 
swollen front lobe; eyes rather small; fixed cheeks 
swollen; brim widening to heavy genal sjm.es; 
thorax unknown. L. Camb. (southwestern U. b.A.). 
*P. iddingsi (Walcott) (254—17). Pioche: Ncv. 

POLIELLA Walcott 1916 
(* Bathyuriscus ( Poliella) antcros). Differs from 
Bathyuriscus in having smaller and smoother pyg»- 
dium. L. and M. Camb. (N. America) . 

*p. anteros (Walcott) (256 —2, 3). M. Camb.. 

Wasatch Mts. (Spence). 

POULSENIA Resser 1936 

(*Solenopleura gronwalli Poulsen). Small; cranidium 
wide, convex in both directions; glabella well defined, 
with two or three pairs oi short furrows; brim con¬ 
sisting of a more or less thickened rim; preglabellar 
area variable. L. and M. Camb. (Greenland; western 

N. America). , . t0 

P. cossus (Walcott) (259—4, 5). L. Camb.: B. C. 

P. granosa Resser (259—6, 7). M. Camb.: Wa¬ 
satch Mts. 

PROLIOSTRACUS Poulsen 1932 
(*P. strenuelliformis). Distance between glabella 
and anterior margin relatively great; glabella more 
or less conical, truncate in front; posterior branch 
of facial suture relatively long, longer than palpebral 
lobe; glabella and fixed cheeks strongly elevated; 
circumglabellar furrow in rather deep depression. 
L. Camb. (Greenland; eastern N. America). 

P. goodwini Resser (255—10, 11). Shady: Va. 


PROTOLENUS Matthew 1892 
(*p paradoxides). Glabella cylindro-conical, marked 


PLATE 258 

-- 

1-3. Albertella helena. A complete specimen, and a -u^Cranklium pygidium and a nearly complete specimen with the typical 

pleura bocear. Posterior portion of thorax and the pygid . . • *** cranidium; pygidium. IS. Dollchometopala graris [SMC 
12 B. rotundatus. ^SMCW ■ 17. M.rjuml. .yp. (SMC 64 (5)1. 

^ lontoensls [SMC 64 (5)1. A nearly complete domal shield viewed from ventral side. 
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TONIvINELLA 


ft 17 


by three pairs of furrows; eye lobes long and narrow. 

L. Camb. (Atlantic Province). 

*P. paradoxides Matthew. Hanford Brook: N. B. 

P. (Bergeronia) elegans Matthew (253—9). 
Pleura strongly bent downward. Hanford Brook: 

N. B. 

PROZACANTHOID ES Resser 1937 
(*Olenoides stissingensis Dwight). Glabella large, 
rectangular, with three pairs of short furrows; 
occipital furrow straight and clearly impressed, 
occipital spine present; facial sutures strongly 
divergent anterior to the large eyes; brim concave; 
pygidium with prominent, annulated axial lobe 
and with pleura turning sharply backward and 
terminating in blunt spines. L. and M. Camb. (N. 
America). 

P. virginicus Resser (257—7). L. Camb. : \a. 
(Shady). 

P. optatus Resser (257-8, 9). M. Camb.: Wa¬ 
satch Mts. (Langston). 

PTARMIGAN IA Raymond 1908 

(*Bathyuriscns rossensis Walcott). Glabella large, 
with four pairs of furrows and expanded anteriorly 
in some species; fixed cheeks narrow, free cheeks 
small with very long genal spines; eyes large; brim 
narrow; nine thoracic segments; pygidium large, 
well fused; axial lobe with four to five segments; 
two to three pleural furrows visible, and in some 
species ending in deep pits; pygidial border wide. 
M. Camb. (Cordilleran region). 

*P. rossensis (Walcott) (258—6-8). Ptarmigan: 

B C 

P. germana Resser (258—13, 14). Langston: 
Wasatch Mts. 

PTYCHOPARELLA Poulsen 1927 
(♦P. brevicauda). Pygidium extremely short, having 
a very short axial lobe with but four segments and 
with well differentiated border. L. Camb. (N. 
AjnGncft) • 

P. adamsi (Billings) (259—10, 11). Ocular ridge 
well developed; glabella nearly parallel sided. L. 
Camb.: Que.; Vt. 

P. billingsi Resser (259—9). L. Camb.: Vt. 
(Winooski?). 

SOLENOPLEURELLA Poulsen 1927 
(♦5. ulrichi). Cephalon convex, with thickened 
upturned lip; glabella long, tapering forward, with 


three pairs of furrows. M. Camb. (Greenland; N. 
America). 

*S. ulrichi Poulsen. Cape Wood: Greenland. 

S. buttsi Resser (255—22). Rutledge: S. Appa¬ 
lachians. 

STIIENUELLA Matthew 1887 
(*Agraulos strenuus Billings). Differs from Agraulos 
in its elevated glabella, concave brim and long eye 
lobes; neck ring with a broad, triangular, backward 
pointing spine; pleura strongly angular dorsoven- 
trally. L. Camb. (Atlantic Province). 

*S. strenua (Billings) (253—18). L. Camb.: 
Newf.; Mass. 

TAX I OUR A Resser 1939 
(*r. typicalis). Glabella large, rectangular in out¬ 
line, occupying nearly full length of cranidium; 
glabellar furrows faint; brim narrow, concave, and 
without rim; eye lines conspicuous; genal spines 
long; surface of ocular platform covered with fine 
anastomosing lines; pygidium with narrow axial 
lobe which occupies full length of pygidium and is 
differentiated into about 10 rings; pleural furrows 
conspicuous and straight; ribs without grooves. M. 
Camb. (Cordilleran region). 

*T. typicalis Resser (259 —23, 24). Langston: 

Wasatch Mts. 

THOMPSONASPIS Deiss 1939 

(*7\ obscura). Cranidium longitudinally concavo- 
convex, length greater than width between eyes, 
surface granulose; brim marked by irregular longi¬ 
tudinal lines; glabella subtrapezohedral; glabellar 
furrows in three pairs, strong; dorsal furrows strong, 
shallow in front of glabella; three depressions or 
puncta in dorsal furrow anterior to glabella; brim 
wide, concave; rim upturned; eye ridges strong. M. 
Camb. (Cordilleran region). 

*T. obscura Deiss (256-8-10). Steamboat: 

Mont. 

TONKINELLA Mansuy 1916 
(*T. Jiabelliformis) . Cranidium subtrapezohedral: 
glabella parallel sided or expanded forward, elevated 
above the cheeks; frontal margin of glabella rounded 
and overlapping upon frontal brim; glabellar furrows 
in three pairs; fixed cheeks slightly convex; eye 
lines obsolete; facial suture nearly straight; brim 


narrow, flat. M. Camb. (N. America; Asia). 
PLATE 259 

(Figures are xi unleea otherwise indicated; photographs for all figures except 1. 2. 4. 5, 12. and 13 were furnished by C. E. Resser.) 

1 2 Orrfa elegana [SMC 64 (6)]. The type specimen, a dorsal shield, with free cheeks reetored; a typical free cheek. 3. Claraapldella 
faowelll 4-7. Poulaenla spp. 4. 6. P. coseus <x3) [SMC 98 (24)]. Outline of side view and dorsal view of type cranidium. 6. 7. P. granosa 
[SMC 98 (24)]. Cranidium (xl.5) and pygidium (x4). 8. Oryetocara gelklel [SMC 53 (2)]. Specimen with cranidium and pygidium die- 
placed with reepect to thorax. *-11. Ptychoparella spp. 9. P. bllllngal. Incomplete cranidium (x2). 10, 11. P. adnmaL Cranidia (x2, xl). 
12. 13. Andrarfna tencra [USGS. B 10]. Cranidia. somewhat enlarged. 14-16. Glyphaapla cspella. Cranidium. pygidium, and a fairly com¬ 
plete specimen. 17, 18. Blcaspis typlca. Cranidium (xl.5) and pygidium (x2). 19. Blalnla gregarta. Specimen complete except for free 
cheeks. 20, 21. Holteria problematic*. Cranidium and pygidium. 22. Clavaapldella a n a x . Complete but somewhat crushed specimen. 
23 . 24. Taxloura typicalis (xl.5) [SMC 98 (24)]. Holotype cranidium, and pygidium; well preserved pygidium. 26, 26. Vannxemella 
contracts. Walcott's restored figure of a crushed dorsal shield (x2.5) [8.MC 64 (3)]; photograph of a nearly complete specimen (x2). 27, 
28. Tonklneiia Stephen*!* (x2.5). Complete specimen; pygidium. 
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T. stephensls Kobayashi (259—27, 28). Stephen: 

B. C. 

VANUXEMELLA Walcott 1916 

(*V. contrada). Small trilobites with large, quadran¬ 
gular glabella extending full length of cranidium, 
slightly expanded in forward portion; fixed cheeks 
average half glabellar width; eyes of moderate size; 
narrow rim on fixed cheeks; six thoracic segments 
ending in blunt spines; pygidium with large axial 
lobe and with anterior axial rings and pleural fur¬ 
rows present in some species; a pair of postero- 
marginal spines. M. Camb. (Cordilleran region). 

*V. contracts Walcott (259—25, 26). Gordon: 
Mont. 

WANNERIA Walcott 1910 
(*Olenellus ( Holmia ) walcottanus Wanner). Frontal 
glabellar lobe expanded, reaching rim; eye lobes 
smaller than in Olenellus; thorax wide; fifteen seg¬ 
ments with axial nodes; two segments reduced; 
pygidial plate bilobed; surface reticulate. L. Camb. 
(N. America). 

*W. walcottana (Wanner) (253—20). Kinzers: 
Pa. 

WEYMOUTHIA Raymond 1913 

(*Agnostusf nobilis Ford). Cephalon and pygidium 
smooth and of same size, without dorsal furrows, 
but with brim and flange; no spines; three thoracic 
segments. L. Camb. (eastern N. America; Norway). 

*W. nobilis (Ford) (252—16). Seven to eight 
tubercles on brim on each side of cephalon. L. Camb.: 
Mass., N. Y. (Schodack). 

ZACANTHOIDES Walcott 1888 

(*0lenoides spinosus). Cranidium narrow, consisting 
of large, nearly rectangular glabella, large palpebral 
lobes and brim; three or four pairs of glabellar 
furrows; eyes large, extending nearly to rear margin; 
anterior facial sutures diverge considerably; brim 
simple, concave; eight or nine thoracic segments, 
with long spine on eighth in some species; pleura 
loosely arranged with sharp points; pygidium small, 
with wide tapering axial lobe extending to rear 
margin; axial furrows well developed, prominent; 
pleural furrows shallow; each individual rib extends 
into slender marginal spine. M. Camb. (widespread 
throughout N. America). 


Z. romingeri Rosser (257—24, 25). Stephen: B. C. 
Z. typicalis Walcott (257—20-22). Chisholm: 
Nev. 

UPPER CAMBRIAN TItILOBITA 

(Genera arranged nlphabetleullyl 

ACHEILOPS Ulrich 1930 

(*A. dilatus). Cranidium without brim in front of 
glabella or eyes; glabellar furrows short, variable in 
number, from none to four pairs; eyes very large, 
the anterior ends of the palpebral lobes attached 
to glabella. U. Camb. (central U. S. A.). 

*A. dilatus Ulrich (263 — <>-11 ). Two pairs of 
glabellar furrows. Eminence: Mo. 

ACHEILUS Raymond 1924 

( *A. marcoui). Glabella almost square, expanding 
slightly forward; no brim; anterior glabellar furrows 
faint or absent, the other two pairs more prominent 
but short. U. Camb. (N. America). 

*A. marcoui Raymond (263—8). Gorge: Vt. 

APHELASPIS Resser 1935 
(*Conocephalites depressus Shumard). Cranidium 
long and narrow, flaring at front, with wide brim 
and thickened rim; posterolateral limbs narrow; 
pygidium short and wide. U. Camb. (S. Appala¬ 
chians [Nolichucky] Wis. [Eau Claire], Tex. [Cap 
Mt.], western U. S. A.). 

*A. depressus (Shumard) (263 —35, 36). Wil- 
hems: Tbx. 

A. hamblenensis Resser (263—37). Nolichucky: 
Tenn. 

A. walcotti Resser (263—31). Nolichucky: Tenn. 

ARAPAHOIA Miller 1936 

(*A. typa). Resembles Plethopeltis but has a more 
triangular head, a tapering glabella, and wider 
posterolateral limbs. U. Camb. (Newf.; Cordilleran 
region). 

*A. typa Miller (263—17, 18). Boysen: Wyo. 

A. ransomei Stoyanow (263 —15, 16). Abrigo: 
Ariz. 

A. prolixa Resser (263 —19, 20). Sullivan: Cana¬ 
dian Rockies. 

BLOUNTIA Walcott 1916 

(*B. mimida). A relatively short, conical, gently 
tapering glabella which lacks furrows; broad pos- 


PLATE 260 

(Figures are xl unless otherwise indicated; photographs furnished by Resser are indicated by CER; those by Bridge. JB.J 
1-3. Plethopeltis aaratogensis (CER]. Cranidium (x2); pygidium (x2.5); free cheek (x2). 4. 6. Plethopeltis buehleri (Mo G S 24; JBJ. 
Side and dorsal views of cranidium. 6. 7. Plethometopus convexus (Mo G S 24; JB1- Side and dorsal views of cranidium. 8-11. Stenopllus 
spp g < 9 . s. lotus (Mo G S. 24; JB]. Side and dorsal views of cranidium. 10, 11. S. pronus (xl.3) (Vt G S 14]. Side view, in outline, and 
dorsal'view of cranidium. 12-14. CamaraspU convexa (CER]. Pygidium. and two cranidia. 15-19. Dlaenurus spp. 16. I. mlbertensls [CER]. 
Incomplete cranidium. 16-19.1, quadralus (xl.S) (SMC 64 (5)]. Dorsal view of cranidium; well preeerved cephalon; dorsal and side views 
of a complete dorsal shield. 20-25. Platycolpus spp. 20. 21. P. whltfleldi (CER1. Cranidium and pygidium. 22, 23. P. sinclalrensis [CER]. 
Two pygidia showing variation in shape. 24. 25. P. eapax [CGS. Pal Fos 1]. Longitudinal section of cranidium, with front margin at a; 
dorsal view of cranidium. 26-29. Saukiella typicalis (Mil Pub Mus, B 12]. Two cranidia; side and dorsal views of pygidium. 30. Saokla 
acuta [Mil Pub Mus, B 12]. Dorsal view of complete specimen. 31—37. Sanklella peplnenals. 31—33: Genal spine, holotype cranidium, and 
pygidium [Mil Pub Mus, B 12]. 34-37: Hall’s figures (N Y St Cab 16]; restored figure of cephalon; thoracic segments; pygidium. 
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terolntoral limbs; pygidium semioval, with axial 
lobe about two-thirds of pygidinl length, axial and 
pleural lobes smooth. U. Camb. (N. America). 

*B. mimula Walcott (263—3, 4). U. Camb.: 
?Nowf.; Tenn. (Nolichucky). 

BRASSICEl*HALU6 Lochman 1910 

(*Ii. pulchellus). Cranidium small, wide; glabella 
subquadrate, parallel sided with rounded front, no 
furrows; fixed checks wide; palpebral lobes small; 
frontal limb extremely narrow, border narrow and 
abruptly downturned; posterolateral limbs short 
and wide with a narrow, well defined intramarginnl 
furrow widening and swinging forward near suture 
line; outer surface of test smooth, inner finely 
punctate. U.Camb. (widespread in western U. S. A.). 
*B. pulchellus Lochman (263 —21-23). Bonne- 

terre: Mo. 

BRTSC01A Walcott 1924 
< +B. sinclairensis). Glabella broadly rounded in 
front and strongly convex; frontal lobe smooth, 
sloping abruptly down to faint dorsal furrows which 
are narrow but distinct; differs from Dikelocephalus 
in its elongate glabella, brim, and course of facial 
sutures in front of eyes. U. Camb. (N. America). _ 
*B. sinclairensis Walcott (262—29-31). Franconia 
and equivalents: Wis., Minn., Alta., B. C. 

BURNETIA Walcott 1924 

(* Ptychoparia? arania). Cranidium distinguished 
by the peculiar triangular frontal expansion of the 
brim. U. Camb. (western N. America). 

*B. urania (Walcott) (263—25, 26). Wllberns: 

Tex. 

B. extensa Resser (263 —24). Signal Mt. : Okla. 

BYNUMIA Walcott 1924 
(*B. eumus). Cranidium subtriangular, produced at 
the front; glabella nearly smooth, with faint dorsal 
furrow except when exfoliated; many species. U. 
Camb. (western U. S. A.). 

*B. eumus Walcott (263—34). U. Camb.: Mont. 

(Pilgrim); Alta. (Sullivan). , T „ . 

B. robsonensis Resser (263 —32, 33). U. Camb.: 

B. C. 

CALVINELLA Walcott 1914 

(*Dikelocephalus spiniger Hall). Differs from Tel- 
lerina in having an occipital spine. U. Camb. (N. J. 
(Kittatinny], U. Mississippi Valley, Mo. (Emi¬ 
nence], ?Tex. (L. Ellenburger]); L. Ord. 

*C. spiniger (Hall) (261—13, 14). Trempealeau: 

U. Mississippi Valley. 


C. ozarkensis Walcott (261—15, 16). Eminence: 
Mo. 

CAM A RASIMS Ulrich and Resser 1924 

(*Arionellus convexus WhitfieM). Differs from 
Plclhopcltis in the smaller, elevated trmicjito-conieal 
ghibella, larger and more posterior eyes, and a faint 
development of a rim on the convex brim. U. Camb. 
(widespread throughout N. America). 

*C. convexa (Whitfield) (260-12-14). Ironton: 
U. Mississippi Valley. 

CEDARIA Walcott 1924 
(*C. prolifica). Characterized by proparianfike 
course of facial suture; free checks commonly have 
long genal spines and are frequently attached 
strongly enough to remain a unit with the cranidium. 
U. Camb. (widespread throughout X. America). 

*C. prolifica Walcott (264—3-7). Nolichucky: 
Ala. 

C. woosteri Whitfield (264— K- 10). Eau Claire: 
Wis. 

C. minor (Walcott) (264 — 1, 2). Weeks: l tali. 

CHARIOCEPHALUS Hall 1863 

(*C. whUfieldi). Glabella rectangular; facial sutures 
diverge widely in front of eyes; short, narrow pos¬ 
terolateral limbs; rim and brim subequal in width; 
many species. U. Camb. (central and western 
U. S. A.). 

*C. whitfieldi Hall (264-11-13). Franconia: 
Wis. 

C. wichitaensis Resser (264 —14, 15). Ft. Sill: 
Okla. 

CONASPIS Hall 1863 

{fConocephalites perseus). Cephalon rectangular, 
genal spines narrow; facial sutures diverge slightly 
in front of eyes and are intramarginal to center; 
brim narrow; rim thickened; posterior glabellar 
furrows almost confluent. U. Camb. (Mississippi 
Valley). 

*C. perseus (Hall) (263—27). Franconia: U. 
Mississippi Valley. 

COOSELLA Lochman 1936 
(*C. jrrolifica). Differs from Coosia in having a 
broader cranidium with a rim as well as in pro¬ 
nounced bilobed appearance of pygidial marginal 
border; characterized by pinching in of brim so 
that front of cephalon is narrowed. U. Camb. (N . 
America). 

*C. prolifica Lochman (264-16-21). Bonneterre: 
Mo. 

C. curticei Resser (264—28). Nolichucky: Ala. 


PLATE 261 


[Figures are xl and from Ulrich and Resser [Mil Pub Mus. B 12J unless otherwise indicated.] 

1-4 Dikelocephalus spp. 1. 2. D. norwalkensls. Incomplete cranidium and pygidium. 3. 4. D. gracilis. Cranidium and pygidium. 6. 6. Tel- 
lerlna crasalmarglnatT. An entire dorsal shield; holotype cranidium. 7. 8. Dikelocephalus minnesotensis. Cranidium^and pygidium, some¬ 
what 1 * restored "both originally figured by Owen. 9-11. Prosaukia mlsa. Free cheek; pygidium; large cranidium. 12. Dikelocephalus owenl. 
A large incomplete cephalon. 13-16. Calvlnella spp. 13. 14. C. spiniger. Pygidium and cranidium. 15. 16. C. ozarkensis [Mo G S 24. photo¬ 
graphs furnished by J. Bridge]. Side and dorsal views of an incomplete cranidium. 
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COOSIA Walcott 11)11 

(*C. supcrba). Coplmlon semicircular in outline, 
moderately convex; brim wide, convex, without 
rim; glabella convex, with slight traces of lateral 
furrows; fixed cheeks narrow, about a fourth or less 
of glabellar width, merging posteriorly into large, 
subtriangular posterolateral limbs; doublure wide 
and stout under both shields. U. Camb. (N. 
America). 

*C. superba Walcott (264—25). Nohchucky: Ala. 

C. robusta Walcott (264—26). Nolichucky: Tenn. 

C. connata (Walcott) (264—23, 24). U. Camb.: 
Wis. (Dresbach); Mont. (Pilgrim). 

CREPICEPHALUS Owen 1852 
(*Dikelocephalusf iowensis). Characterized by elon¬ 
gate tapering glabella with two or three pairs of 
short furrows; eye lines present; free cheeks have 
strong genal spines; thorax with 12 to 14 segments, 
pygidium with two prominent divergent spines. 
U. Camb. (N. America). 

C. explicatus Resser (262—12). Nohchucky: 

Tenn. _ t . T r 

*C. iowensis (Owen) (262—7, 8). Dresbach: U. 

Mississippi Valley region. 

C. buttsi Resser (262—13—15). U. Camb.: Va. 

(Nolichucky), Mont. (Pilgrim). 

CTENOPYGE Linnarsson 1880 

( *0lenus ( Sphaerophthalmus) pecten Salter). Cepha- 
lon like Sphaerophthalmus, but axial lobe of body 
narrower proportionally; posterior portion of fixed 
cheeks broader; glabella reaches anterior margin; 
facial suture a regular sigmoid curve; pygidium 
large, its divisions ending in long spines. U. Camb., 

Ord. (Atlantic Province). 

*C. pecten (Salter) (262—22, 23). Glabella parallel 

sided and reaching frontal margin; divisions of 
pygidial axis prominent only on its sides. Bretoman: 

N. B. 

C. acadica Matthew (263—5-7). Spine of free 
cheek opposite median portion of cephalon and 
strongly curved; rectangular hypostoma, wholly 
bordered by a marginal fold, consists of an oval 
anterior portion and a lower crescentic posterior 
portion. Narrows: N. B. 

DIKELOCEPHALUS Owen 1852 
(*£). minnesotensis) . Cephalon broad with a wide 
concave brim bounded by an anterior rim; genal 


spines present; glabella quadrangular in outline, 
posterior pair of glabellnr furrows turned backward, 
strongly defined and confluent across middle of 
glabella; second pair short; thoracic segments 
probably 12; pygidium large, wide, with convex 
axial loi»c, anterior half or more of which has four 
transverse rings; pleural ribs number or 10 and 
may be subequal; posterior border with flat spine 
at each lateral angle; widespread but uncommon. 
U. Camb. (central and western N. America — W is., 
Minn., Ia., N. Mex., Nev.; Alta.). 

*D. minnesotensis Owen (261—7, X). Cranidium 
large, relatively flat with wide, gently concave and 
slightly upturned brim. Trempealeau: Wis., Minn. 

D. gracilis Ulrich and Resser (261 3, 4). Trem¬ 

pealeau: Wis., Minn., Ia. 

D. norwalkensis Ulrich and Resser (261 1, -)• 

Trempealeau: U. Mississippi Valley. 

D. oweni Ulrich and Resser (261 —12). Trem¬ 
pealeau: U. Mississippi Valley. 

DOKIMOCEPHALUS Walcott 1924 

(*Ptychoparia pernasuta). Characterized by long, 
pointed frontal extension of rim, large convex 
glabella with deep furrows, deep dorsal furrows 
and elaborate surface ornamentation. U. Camb. 

(central and western U. S. A.). 

D. gregori Walcott (264 —38, 39). U. Camb.: 

Mo. 

DRESBACHIA Walcott 1916 
(*D. amata). Glabella subtriangular in outline, 
marked by three pairs of oblique, short, deep lateral 
furrows; fixed cheeks extremely wide and long. 
U. Camb. (N. America). 

*D. amata Walcott (264—22). Dresbach: U. 
Mississippi Valley. 

DRUMASPIS Resser 1942 

(*D. walcolti) . Trilobites of Chariocephalus-Irvin- 
gdla group; differ in restriction of eye and increase 
of fixed cheek to more than palpebral lobe; glabella 
same as for group; eyes reduced about a third to 
equal from one-half to two-thirds the glabellar 
length; anterior end of eye joins dorsal furrow, rear 
end removed a considerable distance by develop¬ 
ment of more normal fixed cheek. U. Camb. (central 

and western N. America). 

*D. walcotti Resser (264—33). St. Charles: 

Wasatch Mts. 


PLATE 262 

(Figures are xl unless otherwise indicated; photographs furnished by Resser are indicated by CER.J 
. 2 PlychaspU spp. 1. P- nrinUcaensis IN Y St Cab 16]. Cephalon restored 2. P. striata [CERJ. 3-6. Sph.eropthalmus fleteherl [N H 
a N R R 19 (4)1 Cranidium free cheek, pygidium, and side view of cranidium; all much enlarged. 7, 8. Creplccpha . ‘ . 

S 'mi taST°rpygidium. ,0 .ICER1 . 

1" 5>7ceZ NL”?co m pl.« pygidium. 1J-.5, C. b„,..i [GSA. SP 15; CERl Cr.uidi. 

..’ .. , 7 Peltura acaraboides [NAIF; after Matthew). Outlines of cephalon and pygidium. 18-21. Ptyehaspla granu l 

t^ Profile of cephalon'd'orsal and side views of a free cheek; a large cephalon. 22. 23. Ctenopyge * H Soc N E. B 19 (4)) 

oJtlfn« of cranfdium and pygidium. 24-28. Tricreplcepha.ua spp. 24. T. eedarenals [GSA. SP 15; CER Ho otype (xtM. «*■ 
anus [JP 101. Side and dorsal views of neoholotype; dorsal and side views of pygidium. 29-31. Brlaeola alnclalrensi* [Si ( 

and aide views of a Urge pygidium; cranidium. 
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D. idahoensis Resser (264—31, 32). St. Charles: 
Idaho. 

DU NDEItBU RGIA Walcott 1924 

fCrcptcephalus'XLogancUus) nitidus Hall and Whit¬ 
field). Characterized by short glabella without 
furrows; eye lines strong; narrow, thickened rim; 
pygidium semicircular with long tapering axial 
lobe which reaches broad border. U. Camb. (Cor- 
dilleran region). 

*D. nitida (H and W) (264—29. 30). Dunderburg: 

Nev. 

ELVINIA Walcott 1924 

(*Dikelocephalxts roemeri Shumard). Glabella with 
two pairs of glabellar furrows; strong eye lines, 
wide posterolateral limbs; wide brim and thickened 
rim; many species and widespread. U. Camb. (Pa. 
(Ore Hill), Wis. (Franconia), Mo. (Davis), S. D?tk. 
(Deadwood), Okla. (Honey Creek), Tex. (Wil- 
berns), Utah, Nev. (Dunderburg; not Secret Canyon 
as previously published [personal correspondence 
from J. Bridge, 1942))). 

*E. roemeri (Shumard) (264—34-37). U. Camb.: 
Tex. 

E. shumardi Resser (264—41, 42). Wilberns: 
Tex. 

E matheri (Walcott) (264-^0). Potsdam: N. Y. 
ENTOMASPIS Ulrich 1930 

(*E. radiata). Similar to Eoharpes, but with marginal 
facial suture cutting across the genal angles as in the 
trinuclids; surface of cephalon with numerous radial 
lines. U. Camb. (Mo.), L. Ord. (Vt.). 

*E. radiatus Ulrich (265-1-3). U. Camb.: Mo. 

(Eminence). 

EUPTYCHASPIS Ulrich 1930 
( *E . typicalis). Differs from Plychaspis in having 
wider cranidium, smooth fixed cheeks as w ide as 
glabella, widening of cranidium, and lateral exten¬ 
sion of ends of convexly bowed and abruptly de¬ 
flected anterior border; eyes small, opposite middle 
lobe of glabella; a strong spine extends backward 
as far as length of glabella; glabella prominent and 
crossed by two deep furrows. U. Camb. (widespread 
in central and western N. America). 

*E. typicalis Ulrich (264—27). U. Camb.: Mo. 

(Eminence). 


KUREKIA Walcott 1924 

(*/£. grqnulosa). Cephalon short and wide with 
broad free checks bearing spines; glabella short and 
wide with two pairs of incomplete furrows, reaches 
brim, which is upturned and curved buck to meet it; 
surface generally tuberculate; pygidium with num¬ 
erous spines. U. Camb. (central and western N. 
America). 

♦E. granulosa Walcott (265—13, 14). Dunder¬ 
burg: Nev. 

E. cos (Hall) (265—4-6). Trempealeau: Wis. 

GENEVIEVELLA Loch man 1936 
(*(7. ncunia). Glabella large, tumid, tapering an¬ 
teriorly; glabellar furrows short and straight; 
occipital furrow broad and shallow; fixed cheeks 
one-half glabellar width, strongly convex; intra- 
marginal furrows shallow; frontal border of medium 
width, convex; pygidium with long slender axis; 
pleural platforms moderately convex; border wide, 
often flaring at posterior angles; furrows extend to 
margin. U. Camb. (Mo., Mont.). 

*G. neunia Lochman (265—10-12). Bonneterre: 
Mo. 

HOUSIA Walcott 1916 

(*Dolichometopus ( Housia ) varro). Cranidium long, 
expanded in front, and with concave and flaring 
brim; wide posterolateral limbs; eyes small; free 
cheeks with wide border, with or without genal 
spines; a thoracic segment usually remains attached 
to the pygidium. U. Camb. (central and western 
^ America) 

*H. varro (Walcott) (265 —9). Orr: Utah. 

H. canadensis (Walcott) (265—7, 8). “Goodsir”: 
B. C. 

IDAHOIA Walcott 1924 

(*J. serapio). Cranidium long, with short glabella, 
long neck spine, strong eye lines, wide preglabellar 
area with wide, flat brim, and wide posterolateral 
limbs; free cheeks with long spines and wide doub¬ 
lure; pygidium almost smooth. U. Camb. (N. Amer¬ 
ica). 

*1. serapio Walcott (265—20, 21). Ovid: Idaho. 

I. hamulus (Owen) (265—18, 19). Franconia: U. 
Mississippi Valley. 

I. wisconsensis (Owen) (265—17). U. Camb.: 
Wis., Minn. 


PLATE 263 


[Figures are xl unless otherwise indicated; photographs for figures 3. 4. 17. 19. 20. 24. 25. and 27-37 furnished by C. E. Resser; 21-23 by 

C. L. Lochman.] 

I 2 Rinaetonia walcotti [GSA, SP 15]. Two cranidia Mi and a pygidium (x4). 3, 4. Blountia mimula (x3) [GSA. SP 15]. Holotype speci¬ 
men a good pygidium. 5-7. Ctenopyge acadlca [NAIF; after Matthew). Hypostoma. cranidium. and free cheek. 8. Acheilue marcoul (x4) 
fVt r S 141 9-11. Achcilops dilatus [Mo G S 24]. Reconstructed cranidium (x3) and another cranidium (xl. x2). 12-14. Parabolina apinu- 
loaa [R Soc Can. Tr 9J. Cranidium. free cheek, and pygidium. 15-20. Arapahoia spp. 15, 16. A. ransomei [GSA, B 47]. Cranidium an 
DVKidium 17, 18. A. typa. Cranidium and pygidium on a slab; the holotype [JP 10]. 19, 20. A. prolixa (*1.5). Pygidium and cranidium. 
21-23 Braaslcephalue pulchellue (x3) [JP 14; CL). Front, dorsal, and side views of holotype. 24-26. Burnetia spp. 24. B. extenna. 25, 26. B. 
urmnla. An incomplete cranidium; outline of cephalon (SMC 75 (2)). 27. Conaapie perseus. An incomplete cranidium and impreaeion of 
a species of Wilbernxa. 28-30. Klngatonia aplon (xG). Cranidium; two pygidia, the lower one almost completely exfoliated. 31. Aphelaspls 
walcotti. Cranidia (xl.5). 32-34. Bynumia spp. 32, 33. B. robeonensie. Pygidium (x3.5) and cranidium <x4). 34. B. eumus [SMC 75 (3); 
CERJ. Type cranidium (x3). 35-37. Aphelaspis spp. 35. 36. A. depreaaus. Two cranidia and a pygidium. 37. A. hamblenensis (xl.5). 

An almost complete specimen. 
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IDDINGSIA Walcott 1924 

(*Ptychoparui similis). Crnnulium distinguished by 
its sloping border, almost equally divided by the 
anterior furrow into convex brim and rim; strongly 
developed glabella and narrow fixed cheeks; differs 
from Dunderburgia and Modocia, in equal width of 
its brim and rim. U. Camb. (western N. America). 

I. similis (Walcott) (265—15, 16). U. Camb.: 
Nev. 

ILLAENUllUS Hall 1863 
(*/. quadratus). Cranidium smooth and subquadrate 
with small eyes and no brim; posterolateral limbs 
narrow and straplike; free cheeks very wide, without 
spines; many species. U. Camb. (central and western 
N. America). 

*1. quadratus Hall (260—16-19). Trempealeau: 
U. Mississippi Valley. 

I. albertensis Resser (260—15). Lyell: Canadian 
Rockies. 

IRVINGELLA Ulrich and Resser 1924 
(*/. major). Cranidium short with blunt glabella 
almost reaching front of shield; posterior glabellar 
furrow's confluent, anterior pair faint; very short 
posterolateral limbs; long eyes, brim a simple bar; 
many species. U. Camb. (central and western U. 

S. A.). 

*1. major U and R (265—25). Franconia: Wis., 
Okla., Tex., Wyo. 

I. media Resser (265—26, 27b Wilberns: Tex. 

KINGSTON!A Walcott 1924 
(*K. apion). Cranidium truncated triangular; gla¬ 
bella generally defined only at rear except on ex¬ 
foliated specimens; no neck ring; wide posterolateral 
limbs; small eyes; narrow rim; pygidium with dorsal 
furrow defining axial lobe but otherwise smooth; 
many species. U. Camb. (N. America). 

*K. apion Walcott (263-28-30). Dresbach: S. 
Appalachians (Nolichucky), Tenn. (Maryville), 
Mo. (Bonneterre). 

K. walcotti Resser (263—1, 2). U. Camb.: Tenn. 
(Nolichucky), Mont. (Pilgrim). 

LONCHOCEPHALUS Owen 1852 
(*L. chippewaensis ). Characterized by a short 
convex glabella, and narrow brim and rim; median 


spine on occipital ring; thoracic segments six or 
seven; pygidium with little or no bonier and with 
four segments on axial lobe. U. Camb. (N. America). 

*L. chippewaensis Owen (265—30). Dresbach 
(Crepicephalus zone): II. Mississippi Valley. 

L. minor (Shumanl) (265 -22 21). Same as 
preceding. 

MALADIA Walcott 1924 
(*A/. nmcricana). Cranidium subquad rate with 
wide and smooth glabella, thickened rim, and short 
posterolateral limbs; free cheeks without spines; 
pygidium with short axis and notched edge. U. 
Camb. (Cordilleran region). 

*M. americana Walcott (265 —28, 29). St. 
Charles: Wasatch Mts. 

MARY VILLI A Walcott 1916 
(*Af. arion). Glabella large, preglabellar area as 
wide as rim and separated from thickened rim by 
deep anterior furrow; eyes small; pygidium like 
Coosia, but more convex and without wide flat 
border. U. Camb. (N. America). 

*M. arion Walcott (265—31, 32). Nolichucky: 
Tenn. 

MENOMONIA Walcott 1916 

(= MILLARDIA Walcott 1916) 

(*Conocephalites calymenoides Whitfield). General 
form elongate, lance-shaped, with cephalon at 
broad end; strongly convex; axial and pleural lobes 
strongly outlined; thorax with 42 segments. U. 
Camb. (N. America). 

*M. calymenoides (Whitfield) (265 —36). U. 
Camb.: U. Mississippi Valley (Dresbach), S. Dak. 
(Deadwood). 

M. buttsi Resser (265—35). Nolichucky i Ala. 

M. avitas (Walcott) (265—33, 34). U. Camb.: 
New!. (Petit Jardin); Pa. (Warrior), Mo. (Bonne¬ 
terre), Tex. (Cap Mt.). 

M. semele Walcott (265—37, 38). Weeks: Utah. 

METEORASPIS Resser 1935 
(* Ptychoparia ? metra Walcott). Cranidium but 
little larger than glabella; dorsal furrows well de¬ 
fined; occipital furrow deep; brim about a third as 
wide as glabella, heavy, thickened; two pits in 


PLATE 264 

(Figures are xl unless otherwise indicated; photographs furnished by Resser are indicated by CER.) 

1-10 Cedarte spp 1 2. C. minor (x3) (SMC 64 (5>J. Dorsal shield; interior of a dorsal shield showing doublure and position of hypostoma. 
*- 7 . tTprollflca. Nearly complete specimen, cephalon. and pygidium (*1.5) [SMC 75 (3)); two well preserved but crushed cephalons 
(*15) (GSA SP 15; CER). 8-10. C. woosterf [Wis G S 4). Cephalon, pygidium. and outline side view of cephalon (*1.5). 11-15. Charfo- 
cephalua spp. (CER). 11-13. C. whltfleldl. Free cheek, cranidium, and pygidium. 14. 15. C. wichltaensle (xl.5). Cranidium and pygidium. 
16-21 Cooaella prolific* (JP 10). Holotype cranidium. dorsal view (xl). side and dorsal views (x4); pygidium (xl. x4); free cheek (x4). 
22. Dresbachla until (*5) (CER). 23-25. Cooala spp. (23, 24: USNM. Pr 13. 25. 26: GSA, SP 15; CER). 23. 24. C. connala. Profile and 
dorsal views of cranidium. 25. C. superba. Incomplete dorsal shield. 26. C. robust*- Incomplete cranidium. 27. Euptyehaspia typlcalls (x6) 
(CER1. 28. Cooaella eurtlcel (CER). Under side of a dorsal shield. 29. 30. Dunderburgia nIUda (xl.5) (CER). Cranidium and pygidium. 
81-33. Drumaspla spp. 31, 32. D. Idahoenala (CER). Front and dorsal views of cranidium (x2). 33. D. walcotti (CER). Well preserved 
cranidium (xl.6). 34-37. Elvinla roemert (SMC 75 (3)). Side and dorsal views of a typical cranidium; side and dorsal views of pygidium. 
88, 39. Dolrimoceptaalus gregorl (SMC 75 (3)1- Dorsal and side views of cranidium. 40-42. Elrini* spp. (CER). 40. E. matherl. 41, 42. E. 
ahumardi. Cranidium and pygidium. 
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transverse furrow; eyes rather large. U. Camb. 
(central and western N. America). 

*M. metra (Walcott) (265—42). Cap Mt. : Tex. 

MODOCIA Walcott 1924 

(*Arionellus (Crcpiccphahis) owini Meek and 
Hayden). Glabella bluntly conical, furrows poorly 
developed; fixed cheeks wide; riin thickened; eyes 
small; posterolateral limb short. U. Camb. (central 
and western N. America). 

*M. oweni (M and H) (265—39-41). U. Camb.: 

S. Dak. (Deadwood), Mont. (Pilgrim), Wyo. 

MONOCHEILUS Resser 193? 
(*Conoccphalites anatinus Hall). Fixed cheeks very 
narrow; no rim; posterolateral limbs very wide. 
U. Camb. (central and western N. America). 

*M. anatinum (Hall) (266-1-3). Franconia: U. 

Mississippi Valley. 

NORWOODELLA Resser 1938 
(*Noi~woodia saffordi Walcott). Central part of 
cranidium greatly reduced; posterolateral limbs 
greatly extended and bearing long spine; glabella 
small with long neck spine; preglabellar area and 
rim wide. U. Camb. (N. America). 

*N. saffordi (Walcott) (266—4). Dresbach: S. 

Appalachians. 

N. halli Resser (266 —5, 6). U. Camb.: Tenn. 
(Nolichucky), Mo. (Bonneterre). 

NORWOODIA Walcott 1916 

(*N. gracilis). General form of cephalon a broad 
ellipse, moderately convex, with pleural lobes more 
or less flattened; other features shown in illustra¬ 
tions of genotype. U. Camb. (eastern and central 
U. S. A.). 

*N. gracilis Walcott (266—16). U. Camb.: Tenn. 
(Nolichucky), Ga. and Ala. (Conasauga). 

ORYGMASPIS Resser 1937 
(* Ptychoparia llanoensis Walcott). Cranidium 
long, narrow and flat; glabella two thirds length of 
head, slightly tapered; dorsal furrows shallow; 
brim flat, on exfoliated specimens rim margined 
in rear by row of tubercles; fixed cheeks narrow; 
surface smooth except for marginal striations; 


exfoliated specimens sparsely granulo.se. U. Camb. 
(central and western N. America). 

O. eryon (Hall) (266—33, 34). Franconia: Win. 

(JSC KOLIA Walcott 1914 

(* Dikcloccphahis osccola Hall). Cephalon essen¬ 
tially same as in Dikcloccphahis ami Jiriscoia; differs 
from these in its wider pygidiuin, which has large 
lateral spines, three instead of four or five axial 
rings, and obsolescent pleural furrows. U. Camb. 
(central and western N. America). 

*0. osceola (Hall) (262—9, 10). Anterior to 
glabella is a broad groove with an abruptly elevated 
narrow border; occipital and first glabellar furrows 
confluent, second pair barely indicated. Trem¬ 
pealeau: Wis. 

PARA BOLIN A Salter 1849 

(*Entoinostracitcs spinulosus Wahlenberg). Glabella 
long, rather truncate at front; eyes near anterior 
angles of glabella; 12 thoracic segments; pygidium 
with several spines on each side. U. Camb. (Atlantic 
Province; Europe), Ord. (Argentina). 

*P. spinulosa (Wahlenberg) (263-12-14). Nar¬ 
rows: N. B. 

PELTURA Milne-Ed wards 1840 

(*Entornostracitcs scarabaeoides Wahlenberg). Cepha¬ 
lon semicircular; glabella wide and long, extending 
nearly to frontal margin; eyes small and far for¬ 
ward; genal margins of cheeks rounded; axis wider 
than pleura; pygidium shield-shaped, well devel¬ 
oped, with notched margin. U. Camb. (eastern N. 
America; northern Europe). 

*P. scarabaeoides (Wahlenberg) (262—16, 17; 
276 —24). U. Camb.: Newf.; N. B.; Europe. 

PLATYCOLPUS Raymond 1913 

(*Bathyurus capax Billings). Glabella large, long, 
without furrows, reaches rim; eyes long; pygidium 
smooth except for well defined axial lobe; many 
species. U. Camb. (N. America). 

*P. capax (Billings) (260 —24, 25). Levis: Que. 
P. whitfieldi Resser (260—20, 21). Trempealeau: 
Wis. 

P. sinclairensis Resser (260 —22, 23). Sabine: 
B. C. 


PLATE 265 

(Figures are xl unless otherwise indicated; photographs furnished by Resser are indicated by CER.] 

1-3. Entomaspls radlatua (x5) (Mo G S 24; drawings furnished by J. Bridge). 4-6. Eurekia eos (xl.5) (CER). Cranidia, variously lighted. 
7 _g_ Houain spp. 7, 8. H. canadensis (CER(. Cranidium, and a fairly well preserved dorsal shield. 9. H. varro (SMC 75 (3)). 10—12. Gene- 
vlerella neunia (x4) (JP 10). Side and dorsal views of a cranidium; pygidium. 13, 14. Eurekia granulosa (SMC 75 (3)(. Cranidium and 
pygidium. 15, 16. Iddlngala slmllls (SMC 75 (3)). Dorsal and side views of the type cranidium. 17-21. Idahoia spp. 17. I. wlseonsensls 
(N Y St Cab 18). Cranidium. 18,19.1. hamulus (N Y St Cab 16). Spine and cranidium with spine. 20,21.1, eeraplo. Photograph (xl.5) (CER); 
Walcott's figure of same specimen (SMC 75 (3)]. 22-24. Lonchocephalus minor (SMC 64 (3)1. Side, outline, and dorsal views of a typical 
specimen. 25-27. Irvingella spp. (CER). 25. I. major (xl.5). Slab with cranidia. 26, 27. I. media. Two cranidia, the larger (x5). 28. 29. 
Maladia amerlcana (CER). Cranidium and pygidium. 30. Lonchocephalus chlppewaensls (SMC 64 (3)J. An almost complete dorsol 
shield (x3). 31, 32. Maryrillla arlon (CER). Cranidium and pygidium. 33—38. Menomonla spp. 33 , 34. M. avitas (x5) (CER). Cephalons 
showing variation in preservation. 35. M. buttsl (x5) (CER). Poorly preserved cephalon. 36. M. calymenoldes (x5) (CER). 37, 38. M. 
semele (x4) (SMC 64 (3)). Incomplete dorsal shield with 23 thoracic segments; cephalon. 39-41. Modocia oweni (SMC 75 (3)]. Type 
cranidium; doraal and side views of a second cranidium. 42. Meteoraspis metra (x3) (CER). Incomplete cranidium. 
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PLETHOM ETOl’US Ulrich 1930 

(*Bathyurus armatus Hillings). Crnnuliuin smooth, 
strongly convex; short posterolateral limbs mid 
heavy, blunt neck spine. U. Camb. (Vt., I’a.. N a., 

S. Appalachians (Copper Hi<lge), His. (1 rom- 
pealeau), Mo., Tex. (L. Ellcnburgor)). 

P. convexus (Whitfield) (260 6. 7). U. ( amb.: 
Wis. (Trempealeau), Mo. (Eminence). 

PLETHOPELTIS Raymond 1913, emend 

Ulrich 1930 

('Ayraulos saralogensis Walcott), bike Plclho- 
metopus, but glabella is clearly defined by circum- 
glabellar furrow and neck spine is lacking. U. Camb. 
(N. Y.- and same distribution as Plcthometopus). 

*P. saratogensis (Walcott) (260—1-3). Hoyt: 

N Y. 

P. buehleri Ulrich (260—4, 5). Eminence: Mo. 

PROSAUICIA Ulrich and Resser 1933 
(*Dikelocephalus misa Hall). Cranidial dorsal fur¬ 
rows converging forward, frontal furrow rather wide 
and extending transversely across entire front of 
cranidium with its bottom usually distinctly though 
only very slightly convex longitudinally; glabella 
subrectangular, furrows variable in number, depth 
and direction; fixed cheeks narrow; eyes rather 
large; free cheeks as in Saukia and Tellerina; nuchal 
spine present or lacking; pygidium large, segmented, 
and with wide margin. U. Camb. (central and 

western N. America). . TT 

*P. misa (Hall) (261-9-11). Franconia: U. 

Mississippi Valley. 

PSEUDOLISANIA Kobayashi 1935 
(*Lisaniaf breviloba Walcott). Characterized by 
concave frontal border, anterior eyes, narrow 
occipital ring, large posterolateral limbs, and a 
large pygidium with a wide concave border and 
with each of its ribs separated into two by a furrow. 
U. Camb. (N. America). 

*P. breviloba (Walcott) (266—11-15). No- 
lichucky: Tenn. 

PTEROCEPHALIA Roemer 1849 
(*P. sanctisabae). Glabella subtrigonal; circum- 
glabellar furrow continuous; facial sutures widely 


separated anteriorly; thoracic segments smooth, 
obliquely truncated on each end; pygidium bor¬ 
dered by a wide thin plate which flares at posterior 
angles; axial lobe narrow, composed of 9 to 10 seg¬ 
ments. U. Camb. (widespread in central and western 

N. America). 

♦P. sanctisabae lloeiner (26G—-H7). VL ( amb.: 
S. Dak. (I lead wood), Mo. (Davis), Arbuckle and 
Wichita Mts. (Honey (’reck), Tex. (Wilberns), 
Nev. (Dunderburg). 

PTVC’HASPIS Hall 1863 

(*Dikelocephalus granulosus Owen, partial). Cepha- 
lon broad; fixed checks wide, depressed-convex; 
glabella generally parallel sided, convex, transversely 
lobed, prominent in front; eyes anterior to middle; 
frontal limb narrow; free cheeks nearly as widens 
fixed cheeks, and with gcnal spines; many species. 
U. Camb. (widespread in central and western N. 

America). , _ , ,, 

P. miniscaensis (Owen) (262—1). Glabella very 

strongly arched and tapering; eyes small. Franconia: 

U. Mississippi Valley. . 

P. striata Whitfield (262—2). Occurs with pre- 

I • 

<e *i\granulosa (Owen) (262—18-21). Occurs with 
preceding. 

PTYCHOPLEURITES Kobayashi 1936 
(= ptychopleura Kobayashi 1936) 

l*Ptychopleura brevifrons). Glabella subquadrate 
with three pairs of furrows; occipital and dorsal 
furrows strong; frontal limb narrow; brim convex 
elevated in middle; ocular ridge lacking; facial 
sutures diverge; surface finely granulose. U. Camb. 
(central and western N. America). 

*P. brevifrons (Kobayashi) (266 —9, 10). U. 

Camb.: Western Canada. 

SAUKIA Walcott 1914 

(*S. lodensis Walcott, not Dikelocephalus lodensis 
Whitfield). Test more or less strongly tuberculated 
with sides of glabella subparallel or slowly tapering 
forward; anterior rim of cranidium strongly convex, 
sharply set off from front of glabella by a deep 
narrow groove, and free cheeks with relatively 
narrow rim and slender genal spines; 12 thoracic 


PLATE 266 

(Figures are xl unk*s otherwise indicated; photographs furnished by Resser are indicated by CER I 

1-3. Monochellus anatlnum (*1.5). 1. Two cranid.a (CERk 3: S 24). 

•afford I (xl . 6 ) (CER). 6 . 6 . N. ha... (x2, (CSA. SF ^^^hopleurites bre^fron; (*4) (JP 10). Holotype and a second 

Outline drawing of cranidium (x3); 04 (5 )1 Dorsal and side views of a broken cranidium with portions of nine thoracic 

cranidium. 11-15. Pseudollsanla brevUob. (SMC 64 (o)J. > view8 ^ & pygi dium enlarged (x4) to show segmentation of 

segments attached; side view of 1 [C ' ER i A well preserved cephalon. 17. Taenlcephalus ehumardl (*1.5) (CER). Two 

axis and pleural lobes. 16. Norwoodla grac r rF Rl Cranidium and pygidium. 20-22. Wilbernia pero. Photograph of type (xl.5) 

fairly complete cranidia. 18. 19. Toslon a o e (x . , j views (SMC 75 (3)]. 23. TerranoTella obacura (JP 12]. Holotype 

[CER]; Walcott's retouched figures of type cranidium, dorsal a Howelll 25-27 Uneaapis unca (xl.5) (CER]. Cranidium; 

s T^rsr—- --—■ 

exterior and interior of two cranidia. 
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segments; pygidium transversely subclliptieul with 
rapidly tapering axial lobe with four or five complete 
rings; pleural ribs grooved and subcqually divided, 
both dying out on the rather narrow, smooth, 
concave border. U. Camb. (N. America; Asia?). 

*S. acuta IT and H (260—30). Trempealeau: 
U. Mississippi Valley. 

SAUKIELLA Ulrich and Itesacr 1933 
(*Saukiella typicalis Ulrich and Resser = Saukia 
pepinensis [pars] Walcott, not Dtkelocephalus pepi- 
nensis Owen). Carapace smooth, moderately convex, 
with cephalic marginal furrow wide in front of 
glabella; glabella and cranidium as a whole elongate; 
occipital and first pair of glabellar furrows continu¬ 
ous; remainder of glabella either unfurrowed or 
with second pair, and rarely also the third, obscure; 
fixed cheeks narrow, eyes large, situated opposite 
first pair of glabellar furrows; facial sutures diverging 
moderately in front of eyes and intramarginal to 
center; free cheeks with long genal spine; pygidium 
essentially as in Saukia. U. Camb. (central and 
western N. America). 

*S. typicalis U and R (260-26-29). Trempealeau: 
U. Mississippi Valley (Lodi). 

S. pepinensis (Owen) (260—31-37). Occurs with 
preceding. 

SPHAEROPHTHALMUS Angelin 1854 

(*Trilobites alatus Boeck). Middle lobe of body 
broad, posterior portion of fixed cheeks narrow, 
genal spine long and arcuate, eyes spherical and 
noticeably faceted; thorax with seven to nine seg¬ 
ments; pygidium triangular, without spines. U. 
Camb. (Atlantic Province). 

S. fletcheri Matthew (262-3-6). Genal spine 
sickle-shaped, long, flat, very wide, and stiffened by 
two sharp ridges that run along middle; pygidium 
with a tubercle at each anterior outer corner, and 
each axial segment with an obscure lobe at each 
side. U. Camb.: N. B. (Narrows). 

STENOPILUS Raymond 1924 
(*S. pronus ). Differs from Plethopeltis in lacking 
marginal, dorsal, and nuchal furrows, and nuchal 
spines. U. Camb. (N. America). 


*S. pronus Ravmond (260—10, II). Gorge: V t. 
S. latus Ulrich (260—X, 9). U. Camb.: Mo. 
(Eminence), Tex. (L. Ellenburger). 


TAENICEPIIALUS Ulrich and Rosser 1921 


(*( 'onorc phalitcs shumardi Hall). Differs from 
('onaspis in that fixed cheeks, palpebral lobes, and 
border surround the glabella, which is cut off square 
in front as an elevated ridge; depressions at antero¬ 
lateral corners of glabella very characteristic; facial 
suture is intramarginal to center where it cuts 
margin halfway as in ('onaspis; pygidium differs in 
having a flat rim. U. Camb. (central and western N. 
America). 

*T. shumardi (Hall) (266—17). Franconia: YVis. 


TALBOTINA Lochman 1938 

(*T. degrasensis ). Cranidium subquadrate with 
broadly conical glabella; dorsal furrows narrow, 
well defined; fixed cheeks one-third width of glabella; 
frontal limb and rim convex, separated bv a narrow, 
well defined transverse furrow; pygidium small, 
with a strongly convex axial lobe extending nearly 
full length, marked by three segments and a broad 
terminal portion; pleural furrows faint; border 
narrow and flat. U. Camb. (Newf.; N. America). 

*T. degrasensis Lochman (266 —29-31). U. 
Camb.: Newf. (Petit Jardin); Wyo. (Maurice). 

T. solitaris Lochman (266 —32). U. Camb.: Mo. 
(Petit Jardin). 

TELLERINA Ulrich and Resser 1933 
(*Dikelocephalus crassimarginatus Whitfield). Differs 
from typical Saukia in having surface markings 
of inosculating lines, relatively wide convex anterior 
border, more thickly rimmed free cheeks, stronger 
genal spines, shallower, narrower, and straighter 
glabellar furrows, and differences in grooving of 
pygidial pleural segments; last difference refers to 
strikingly unequal division of ribs, the anterior part 
being smaller and much shorter than posterior; 
usually cranidia and free cheeks of Tellerina are 
smooth in contrast to pustulose nature in Saukia. 
U. Camb. (U. Mississippi Valley). 

*T. crassimarginata (Whitfield) (261—5; 6). 
Trempealeau: U. Mississippi Valley. 


PLATE 267 


[Figures are xl unless otherwise indicated.) 

1 Eoharpee ottawaensls [CGS, Pal Foe 1). 2-7. Cryptolltbus spp. (JP 15). 2-5. C. teaselatus (x 2). 2, 3, 5: Anterior, oblique anterolateral, 
and aide views of cephalon. 4: Top view. 6, 7. C. bellotus. Dorsal view of holotype (x4); dorsal view of a larger specimen (x2). 8. 9. Shu- 
raardla granulosa (x4) [CGS, Pal Fos 1). Cephalon and pygidium. 10-15. Lonchodomas spp. 10-13. L. hall! [Carnegie Mus, An 3]. Out¬ 
line profile and dorsal views of cephalon (x2) and pygidium (x4) respectively. 14, 15. L. normal!* [CGS. Pal Fos 1). Cranidium and 
pygidium. 16. Leiostegium quadrature (CGS, Victoria Mem Mus. B 1). Pygidium (on left) and cranidium. 17-19. Remopleurides cana¬ 
densis [Carnegie Mus, An 3). 8ide and dorsal views of cephalon (x2); pygidium (x4). 20-22. Leiostegium puteatum [Bos Soc N H, B 37). 
Incomplete cranidium (xl.3). pygidium. and a free cheek. 23. Bronteopsia gregarla [MCZ (Harvard), B 67 (1)1. Incomplete cranidium. 
24-26. Tetephua blcornis [USNM, Pr 76 (21)]. Dorsal view of free cheek (x4); two large cranidia (x3). 27-29. Hystrleurus spp. 27. H. 
conicua (CGS. Victoria Mem Mus, B 1]. Type. 28. 29. H. mlaaourlenaia [Mo G S 24). Dorsal and lateral views of holotype. 30, 31. Xeno- 
stegiom belemnurum (SMC 75 (3)). Cranidium (x2); dorsal view of typo pygidium. 32, 33. Bathyurellus breviaplnus (Carnegie Mus, An 
3). Side and dorsal views of cephalon (x2). 34, 35. NUeus scrutator (CGS, Pal Fos 1). Dorsal and side views of cephalon. 36. Bathyurus 
■plnlger [Carnegie Mus, An 7). Pygidium with its prominent spine. 37. Bathyurua extans [Geol Can 1863]. 38. BasSllella barrandel [MCZ 
(Harvard), B 58). Complete dorsal shield, somewhat restored (xl.5). 39-41. Tretaspft* reticulata [JP 15). Dorsal view of incomplete 
cephalon (x4); anterolateral view of cephalon (x2); ventral view of incomplete lower lamella (x5). 42, 43. Diplapatokephalus A nails 
(photographs furnished by P. E. Ravmond). Cranidium (x5.3); holotype pygidium (x3.8). 
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TEIIRANO VELLA iAichman 1938 

(*T. obscura). Cranidium small with broad, sub- 
quadrate glabella; glabellar furrows in two pairs, 
short and arcuate; occipital ring with short heavy 
spines; no frontal border; posterolateral limbs 
short. U. Camb. (Newf.; N. America). 

*T. obscura Lochman (266 —23). Petit Jardin: 

Newf. 

TOSTONIA Walcott 1D24 

(*Dicellocephalus iolc). Resembles Olenus but differs 
in width of fixed cheeks and course of facial suture, 
and in spinose pygidium. U. Camb. (western N. 
America). 

*T. iole (Walcott) (266—18, 10). U. Camb.: Nev. 

TRIARTHROPSIS Ulrich 1030 
(*T. nitida). Glabella subparallel sided, rounded 
anteriorly, furrows in three posteriorly directed 
pairs, some of which are complete; occipital ring 
thicker in middle, set off by strongly impressed 
furrow; occipital spine lacking; posterolateral 
limbs triangular; surface smooth. U. Camb. (Missis¬ 
sippi Valley). 

*T. nitida Ulrich (266—7, 8). Eminence: Mo. 

TRICREPICEPHALUS Kobayashi 1035 

('•Arionellus ( Balhyurus) texanus Shumard). Crani¬ 
dium with prominent frontal furrow marked by 
three pits; pygidium massive, nearly square, with 
two long spines extending out from pleural lobes 
on each side above posterolateral margin. U. Camb. 
♦T. texanus (Shumard) (262 —25-28). U. Camb.: 

Tex 

t! tripunctatus (Whitfield) (262—11). Pilgrim: 

Mont. , _ , ., 

T. cedarensis Resser (262 —24). U. Camb.: Ala. 

UNCASPIS Kobayashi 1935 
(*Crepicephalus unca Walcott). Cranidium narrow, 
elongate; glabella broadly conical, glabellar furrows 
obsolete or very faint; frontal limb of variable 
width, downsloping; frontal border uptilted, tri¬ 
angular; free cheeks narrow, nonexistent in mid¬ 
portion except for long narrow palpebral lobes; 
posterolateral limbs broad; occipital ring broad and 
flat with a slender occipital spine; pygidium large, 
provided with a conical axial lobe pointed backward, 
and relatively wide border from which a pair of 
posterior spines is produced. U. Camb. fN. America). 


♦U. unca (Walcott) (266 25 27). Eau Claire: U. 
Mississippi Valley. 

U. mirans Resser (266 28). Nolichucky : Tcuii. 

WKLLKRASIMS Kobayashi 1935 

(*Sotenoplcura jcrxri/ctixis Weller). Glabella sub- 
tectangular; brim curved upward at front; fixed 
checks narrow; pygidium small with segmented 
axial and pleural lobes. U. Camb. (eastern N. Amer¬ 
ica). 

*W. jerseyensis (Weller) (266—24). (ilabella 
with two pairs of furrows, anterior pair very faint 
and transverse, posterior stronger and arched 
backward; entire glabella tapers backward into a 
very broad triangular spine; neck furrow deep, 
causing slight separation of spine and glabella. 
Kittatinny: N. J. 

WILBERNIA Walcott 1924 
(*Ptychoparia pero). Glabella rectangular in outline, 
furrows in two pairs, visible on inner surface of test; 
occipital ring strongly defined; fixed cheeks one- 
third width of glabella; eyes moderately large, 
located back Of middle of glabella; palpebral lobes 
raised into bosslike protuberances in some species; 
facial sutures diverge in front of eyes and are intra- 
marginal for some distance; posterolateral limbs 
long, narrow; rim wide and well defined by a shallow 
furrow. U. Camb. (central and western N. America). 
*W. pero (Walcott) (266—20-22). WUberns: 

Tex. 

POST-CAMBRIAN TRILOBITA 

(Genera arranged alphabetically) 

ACASTE Goldfuss 1843 

(*Calymene? doumingiae Murchison). Phacopids in 
which glabellar furrows converge toward a common 
point; third the deepest. Sil. (eastern N. America; 
England). 

*A. downingiae (Murchison) (274—13). Pem¬ 
broke: Me. 

ACHATELLA Delo 1935 
(*Dalmanites achates Billings). Cephalic margin 
broadly rounded, frontal lobe very alate; third 
lateral lobes unreduced; nuchal lobe broad and 
elevated; eyes conical; pygidium subtriangular, 
indistinctly bordered, with wide furrowed pleural 
ribs and narrow interpleural furrows. M. and U. 


Ord. 


PLATE 268 

[Figures are zl unless otherwise indicated.) 

laotelus spp 1.1, lowenaia (*1.5) (MCZ (Harvard). B 581- 2. 3. I. glgaa. A email epecimen ehowing all characteristics of adult [MCZ 
(Harvard) B 581; outline drawing ehowing generic featuree (Carnegie Mu*. An 7J. 4. 5. VogdeaU bearal (Carnegie Mu*, An 3). Front and 
Iod views of different cranidia. 6-8. Homotelue epp. «. 7. H. obtusue (Carnegie Mus, An 3J. Outline of complete epecimen; pygidium and 
five thoracic segments. 8. H. ulrtehl (MCZ (Harvard), B 67J. Holotype (x0.7). 9. 10. Ieoleloldes canalla (Carnegie Mu*, An 7). Small 
complete specimen, and hypoetoma. 11-15. Thaleopa o».U (*2) (Carnegie Mu* 4]. Posterior and anterior views of cephalon; anterior, 
anteroventral and dorsal views of an enrolled specimen. 16-18. Dlaenus americanus (*1.3) [Carnegie Mus, An 4J. Cranidium (lighted to 
be viewed from front), pygidium. and specimen with most of thorax and pygidium. 19. Iaotelua brachycephalua (x0.5) (DUB, JSL 191. 
20 21. VogdeaU vtgdana (Minn G S 3 (2)1- Side and dorsal views of an enrolled specimen. 22. Bracbyaspls nolans (R Soc Can, Tr (3) 5 

(4)1. Type. 
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*A. achates (Billings) (273—17). Trenton: Out.; 

N. Y. Apparently conapecific forms in equivalent 
strata of Mississippi Valley. 

ACROLICI1AB Foorsto 11)19 
(*Lichas cucullus Meek and Worthcn). Glabella 
differs from Tctralichas in having median lobe pro¬ 
duced dorsallv in conelike projection. M. Ord. 

*A. cucullus (M and W) (270-19-22). Kimms- 
wick: Mo., III. 

A. cucullus ottawaensis Foerstc (270—23, 24). 
Trenton: Ont. 

ALSATASPIS Turner 1940 
(*A. bakcri). Cephalon broad, provided with a long 
anterior spine and genal spines which project widely 
and sweep backward; thorax long, uniformly taper¬ 
ing with numerous segments, and broadest some 
distance behind base of cephalon; pygidium small, 
usually not well defined; species associated with 
graptolitic assemblages. L. Ord. (Newf.; Tex.). 

A. evansi Kindle (274—1). Like A. bakcri, but 
pygidium more clearly defined, and genal spines are 
attached farther forward. L. Ord.: Newf. 

AM EUR A Weller 1936 

(*Phillipsia sangamonensis Meek and Worthen). 
Ameura differs from all other American Carbonif¬ 
erous genera in the form of its glabella, which is 
much the widest between the eyes; and it is the 
only genus which appears to lack ornamentation. 
Penn., Perm. 

*A. sangamonensis (M and W) (275—=25-27). 
Penn., Perm.: N. America. 

A. major (Shumard) (= Proetus longicaudus 
Hall = Phillipsia nodocostata Hare) (275—23, 24). 
Penn.: Mo., Neb., Kan., Colo., Mont. 

ANCHIOPSIS Delo 1935 
(*Calymene anchiops Green). Like Synphoria, with 
cephalon short and wide, glabellar lobes confluent 
and highly elevated distally, second and third pairs 
of lateral furrows represented by rounded pits; 
pygidium triangular, with short, triangular, up¬ 
turned spines, and with about 15 axial annulations. 

L. and M. Dev. . , 

*A. anchiops (Green) (274-20-22). Onskany: 

Ont.; Schoharie: N. Y.; Onondaga: Ont.; N. Y., 

Falls of Ohio. 

ANISOPYGE Girty 1908 
(*Phillipsia perannnlata Shumard). Cephalon with 
low convexity and wide border; glabella much 


enlarged in front ami divided by a strong marginal 
furrow; genal angles absent; pygidium with folding 
under of border, development of a smooth band 
along edges on axis, and many axial segments 
which are independent of the few pleural segments; 
the former number variable, the latter constant. 
Perm, (southwestern U. S. A.). 

♦A. perannulata (Shumard) (275—19 22). Perm.: 
Tex. (Cnpitun, Delaware Mt.). 

AltCTINURUS Castelnau 1843 
(= I’I.atynotus Conrad 1838) 

(*Paradoxides boltoni Rigsby). Glabella with quadri- 
composite lateral lobes; third lateral furrows indi¬ 
cated mesially; longitudinal furrows extending to 
occipital furrow, but very weakly developed behind 
position of third lateral furrows; cephalon produced 
anteriorly in a median tonguelike projection; pygi¬ 
dium with three pairs of pleura having free points; 
axial lobe with two furrows and flaring posteriorly. 
Sil. (eastern Canada and northeastern U. S. A.). 

♦A. boltoni (Bigsby) (271—1, 8, 10, 19). Glabella 
with an anterior nasute extension; eyes usually 
crushed, looking in form and position like a second 
pair of lateral lobes; pygidium wider than long, 
deeply notched. Clinton: Ont.; N. A. 

A. occidentalis (Hall) (271—17, 18). Pygidium 
with two lateral margins nearly parallel; differs 
from preceding in having pleural segments of pygi¬ 
dium more elongate and directed more nearly in a 
posterior direction. Niagaran: Ind., Tenn., Ill. 

A. nereus (Hall) (271—9). Differs from A. boltoni 
in that post-axial lobe of pygidium has a rounded 
outline with a small median notch. Niagaran: N. Y., 
Ark. 

BASILIELLA Kobayashi 1934 
(*Asaphus barrandei Hall). Pygidium is semicircular 
and marked by about 10 ribs and furrows. Ord. (N. 
America; Argentina). 

*B. barrandei (Hall) (267—38). Cephalon large, 
with wide free cheeks and long, flattened genal 
spines; glabella raised, with two pairs of nodesand 
a prominent median pustule near nuchal furrow; 
pygidium semicircular, with seven or eight pairs of 
prominent ribs. M. Ord.: Ont.; N. Y., Va., Wis., 
Minn. 

BATHYURELLUS Billings 1865 
(*B. abruptus). Glabella smooth, low, pointed in 
front; practically all of pygidium except axial lobe 
is concave. Ord. (Newf.; eastern N. America; 
Ireland). 


PLATE 269 

[Figures are xl unless otherwise indicated.] 

1-14 Bumaatua spp. 1. 2. B. globoaus. Side and top views of an enrolled specimen, from original drawings by G. H. Hudson. 3-6. B. 
mllleri [Carnegie Mus. An 4]. Side and dorsal views of a specimen (x2); dorsal and anteroventral views of a very small specimen (x4) 
7-9 B nlatfarenais. 7, 9: Side and top views of an incomplete specimen [Chicago Ac Sc. B 4 (2)]. 8: Dorsal view of a complete dorsal 
shield IMCZ (Harvard). B 60]. 10-12. B. Inaignla (Chicago Ac Sc. B 4 (2)). Dorsal view of cephalon; side and top views of pygidium. 
13 14. B. ioxua [Chicago Ac Sc. B 4 (2)]. Side and top views of complete cephalon. 15-17. Scutellum spp. IS. S. lunatura [Geol Can 
1863]. *16.*S. barrandl [N Y St Mus. B 9], Pygidium (*3). 17. S. acamaa [Chicago Ac Sc, B 4 (2)]. Pygidium. 
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B. brevispinus Raymond (267—2*2, 33). Genal 
spines short; pygidium with only obscure traces of 
ribs. Chazyan: Mingan Islands, Quo.; N. Y. (Day 
Point). 

BATHYUltUS Billings 1859 

(*Asaphus cxtans Hall). Cephalon large, with long, 
flat genal spines; glabella long, high, smooth or with 
obscure furrows; brim narrow, concave, without 
rim; eyes large, close to glabella; pygidium strongly 
convex, with three or four pairs of smooth ribs. 
Ord. 

♦B. extans (Hall) (267—37). Very convex; pygi¬ 
dium with a prominent axis and thickened margin. 
Black River: Que., Ont.; N. Y., Ky., Wis., Minn. 

B. spiniger Hall (267—36). Differs from preceding 
in its broader frontal bonier, in presence of an occi¬ 
pital spine, in its tuberculate glabella, and in pres¬ 
ence of a prominent pvgidial spine. Black River: 
Que.; N. Y., Ind., Ky., Ill., Ia., Mo. 

BRACHYASPIS Salter 1866 

(*Isotelus redifrons Portlock). Similar to Homotelus, 
but with more convex, shorter, and wider shields; 
axial lobe wide; pygidium smooth. U. Ord. (N. 
America) 

B. notans Billings (268—22). Genal spines present. 
Richmond: Anticosti. 

BRACHYMETOPUS McCoy 1847 

(*B. slrzeleckii) . Like Phillipsia but with glabella 
very short and pygidium generally granulose. 

Dev.-Perm. . 

B. lodiensis Meek (275—28). Waverly: Ohio. 

B. armatus Vogdes (275-13-15). Chouteau: Mo. 
B. spinosus (Herrick) (275—16-18). Miss.: 
Ohio (Waverly), Mo. (Chouteau). 

BRONTEOPSIS Nicholson and Etheridge 1879 

(+B. scotica). Isopygous; glabella low, expanding 
toward the front, smooth or with three pairs of 
pits; eyes far back; pygidium smooth, axial lobe 
long, narrow, with rings at anterior end. Of®* 
(Newf.; eastern N. America; Great Britain; 

Sweden). 

B. gregaria Raymond (267—23). Glabella with 
only faint traces of pits. Chazyan: Newf.; Va., 
Tenn. 


Bl T MASTI'S .Murchison 1839 

(*/f. bnrrunxis). Differs from Ulueaux in having an 
extremely wide axial lobe and with dorsal furrows 
of cephalon reduced to reniform depressions; many 
species have concave borders on pygidium and a 
few have narrow ones on cephalon; axial lobe of 
pygidium not outlined. Ord., Sil. (N. America, 
Europe). 

B. globosus (Billings) (269 -1,2). Dorsal furrows 
on cephalon usually well developed; no concave 
borders. Chazyan: Que.; Vt., N. Y., Term. 

B. milleri (Billings) (269-3-6). Similar to pre¬ 
ceding, but dorsal furrows are represented only by 
faint depressions on cephalon. Black River, Trenton: 
Que., Ont.; N. Y., N. J., Pa., Ind., Wis., III., Minn. 

B. ioxus (Hall) (269—13, 14). Shields large; eyes 
long with a bulge below the visual area, and a con¬ 
spicuous depression below that. Niagaran: Wide¬ 
spread throughout eastern and central N. Amer¬ 
ica. 

B. niagarensis (Whitfield) (269—7-9). Cephalon 
with long dorsal furrows; pygidium long, rather 
pointed behind, with narrow concave border. Nia¬ 
garan: Ohio; Wis., Ill., Mo. 

B. insignis (Hall) (269-10-12). Cephalon para¬ 
bolic in outline, strongly convex; dorsal furrows 
terminate near anterior margin of cephalon in pit¬ 
like depressions; eyes several times as long as high; 
anterior and lateral margins bent slightly upward, 
forming a narrow, liplike border; pygidium usually 
with a slight median longitudinal ridge extending 
from near center to posterior extremity. Niagaran: 
Ohio, Ind., Wis., Ill. 

CALLIOPS Delo 1935 

(*Phacops callicephalus Hall). Frontal lobe not con¬ 
spicuously alate, sharply bounded, only slightly 
wider than large first glabellar lobes, which are 
distinctly triangular; second glabellar furrows 
narrower, shallower than first and third; eyes large, 
with conspicuously swollen palpebral lobes reaching 
backward to posterior marginal furrow; nuchal lobe 
prominent; pygidium convex, never mucronate. 
Ord. 

*C. callicephala (Hall) (273—20-23). Trenton: 
N. Y. and adjacent states; very similar forms in 
Platteville and Trenton, or their stratigraphic 
equivalents, in Mississippi Valley. 


PLATE 270 


[Figures are *1 unless otherwise indicated.1 

. . Trwhnfu. nhlvrtanoldes [Chicago Ac Sc. B 4 (2)J. Dorsal view of slightly distorted cranidium; nearly complete pygidium; lateral 

tion of'typeTxO 4) 6-10. ^eUallcha. spp. 6. T. elermonlen-b, [Field Mu. N H. Pub g s 4 (3)). Dorsal view of type cranidium. 7. 8 T. 
\‘ v J. S Pal Fos 11 Front and top views of cephalon. 9. 10. T. Irentonenela (Pal N J 3). Dorsal and anter.or views of a nearly com- 
p leUs cranidium 11. 12. Kerakephallchaa blcornls [Am G 10]. Outline profile and dorsal views of an incomplete cramdium. 13. 14. Tetrs- 

[C^neaie Mu., An 3], Cranidium; a small pygidium (*1.3). 16. 16. Echlnollchaa erlopl. <*2) (Pal N Y 7], Incomplete 
cephalon- complete pygidium. 17. 18. Llchas ferrlal [Chicago Ac Sc. B 4 (2)]. Incomplete cranidium; pygidium. 19-24- Aerolichae spp. 
10-22 A* cucullua [AJS (4) 40]. Lateral view of cranidium; pygidium; cranidium and free cheek, slightly reduced. 23. 24. A. eucullus 
^weemdsToUB, JSL 10], Crlnidium (slightly reduced); pygidium. 26-29. Cer.toUcha. spp. (Pal N Y 7], 25-27 C. dr-con- ImpeH-t 
cephalon, viewed doraally and laterally; portion of frontal lobe of glabella (*2). 28. 29. C. gryps. Incomplete cephalon C* 2 )™"" 1 later ' 
ally and doraally. SO. Teratupla grandla (photograph furnished by I. G. Reimannl. Restoration of complete dorsal shield (x0.25). 
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CALYMENE Brongninrt 1822 
(*C. blumenbachi). Cephalon with narrow rim sep¬ 
arated from glabella by the intramarginal furrow — 
in this respect differing from Flexicalymene; dorsal 
furrows constricted opposite eyes. Sil.-M. Dev. 
(N. America; Europe). 

C. celebra Raymond (272—6, 7). Pygidium with 
broad smooth margin not crossed by the unf arrowed 
ribs. Niagaran: Widespread throughout N. America, 
and usually identified as C. niagarensis Hall. 

C. platys Green (272-8-10). Large; hypostoma 
subquadrate, with a notch on each of the four sides; 
glabella almost parallel sided, tapering but slightly 
forward. Dev. (Onondaga): N. Y. (Schoharie), Ind. 

CALYPTAULAX Cooper 1930 
(*C. glabella). First and second lateral lobes coa¬ 
lesced; second lateral furrows very shallow, not 
reaching dorsal furrow; eyes very long. Ord. 

*C. glabella Cooper (273 —24—26). M. Ord.: 
Widespread throughout N. America. 

CERATOCEPHALA Warder 1838 
(*C. goniata). Spinose forms allied to Odontoplcura, 
but with free cheeks ankylosed to cranidium and 
with posterior part of glabella bearing a pair of 
long, straight spines which extend above the smooth 
nuchal ring. U. Ord.-L. Dev. (N. America; Europe; 
Austrftlift) 

*C. goniata Warder (271—14, 15). M. Sil. (Nia¬ 
garan): Que.; Ohio, Wis., Ill. 

CERATOLICHAS Hall and Clarke 1888 

C *Lichas ( Ceralolichas) gryps). Cephalon strongly 
arched with two pairs of recurved spines; lobes 
quadricomposite; one pair of occipital spines. M. 

Dev. _ _ 

*C. gryps (H and C) (270—28, 29). Onondaga: 

N Y. 

* C. dracon (H and C) (270-25-27). Onondaga: 
N. Y. 

CERAURINUS Barton 1913 
(*C. marginalus). Differs from Ceraurus in that the 
surface is almost smooth, the posterior glabellar 
lobes are not isolated, and the pygidium has three 
pairs of short blunt subequal spines. M. and U. Ord. 

(N. America; northern Europe). . 

C. icarus (Billings) (272—15). Richmond: Anti- 


CKRAIJRUS Green 1832 
(•C. pieurcxanthcmus). Cephalon semicircular; gla¬ 
bella strongly convex, subquadrntc or expanding 
anteriorly, without brim or rim; three pairs .*f 
glabellar furrows, the last turned backward, isolating 
square glabellar lobes; eyes small, considerably 
removed from glabella; gcnal spines on fixed cheeks; 
thorax usually with 11 segments, rarely 9 to 13; 
pleura flattened for some distance and then curved 
downward and backward; pygidium small, with 
one pair of long spines. Ord. (N. America; Europe). 

*C. pleurexanthemus Green (272—14). Glabella 
broadest in front; entire cephalic surface strongly 
papillose. Black River, Trenton: Widespread 
throughout eastern and central N. America. 

CHEIRURUS Beyrich 1845 
(*C. exsul). Differs from Ceraurus in having tri¬ 
angular basal glabellar lobes and in the radiating, 
subequal spines on pygidium. Sil. (N. America, 
Europe). 

C. welleri Raymond (272—11, 12). Cephalon 
semicircular; glabella long, gradually expanding 
anteriorly; frontal lobes occupy less than half the 
length; glabellar furrows long, curving backward 
with last pair meeting and inner ends of others close 
together; free cheeks small, with eyes opposite ends 
of second pair of glabellar furrows and near dorsal 
furrows; free cheeks wide, pitted, and with short 
genal spines; pygidium not known certainly. Nia¬ 
garan: Ont.; N. Y., Ind., Tenn., Wis. 

C. niagarensis (Hall) (272—13). Niagaran: 
Eastern and central N. America. 

CORDANIA Clarke 1892 

(* Phaethonides cyclurus Hall). Cephalon with 
thickened, usually elevated margin, continued 
into short genal spines; glabella short, ovoid, with 
two conspicuous basal lobes; pygidium subsemicir¬ 
cular; test tuberculate. Dev. (N. B., Que.; Me., 

N. Y., Md.). w _ 

C. becraftensis Clarke (274 —23, 24). L. Dev.: 
Que. (Grande Gr£ve); N. Y. (Oriskany). 

CORONURA Hall and Clarke 1888 

(* Asaphus aspectans Conrad). Like Synpkoria, 
except that pygidium has numerous lateral spines? 
and a crescentic, spinose terminus. M. Dev. (N. 
America). 


costi; Ohio, Ind., Ia.; Man. 


PLATE 271 


(Figures are xl unless otherwise indicated.] 

. . . u , f . .__ rRr »h furnished by N Y St Mus, through kindness of Winifred GoldringJ. Type (x0.5). 2. Odontoplcura 

• , S 3 fSTSSSJS(x3): 3-7. Encrinurua orn.tu. (3. 5-7: Pal N Y 2. 4: Pal Ohio 2], Complete apecimen; 

arrula [Minn O S )]- ^ fir8t wHth 8everal thoracic segments attached. 8-10. ArctlnuruB app. 8, 10. A. boltonl. Outline 

uberculate • JJjSon [Pal N Y 2]. 9. A. nereue [Pal N Y 2). Incomplete apecimen showing characteristic posterior median 

Ira wing of cephalon JP 10]. cephalor, [Pal^N * ^ |u ^ reaUta , Pal N Y 3 ], , ncom plete specimen, cranidium. and free cheek. 

14 15 ‘ce^atocephala goniata [Chicago Ac Sc. B 4 (2)1. Front and aide views of a complete cephalon. 16. Odontopleura calllcera [Pal N Y 
4. 15. Ceratocepha^ g 1 ArcUnurua app. 17. 18. A. oceldentalla [Chicago Ac Sc. B 4 (2)]. Fragment of anterior portion 

\ ^ r . y co . rnp rwridium 19 A boltonl (JP 101. Outline of pygidium from type specimen. 20, 21. Gaapellcha* forillonls (N Y St 

22- « [MCZ <H.™d>, B .71. Pygidium ,.3). «. «• C. . 

(Carnegie Mus, An 3J. Incomplete cranidium (x2) and pygidium (x4). 
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*C. aspectans (Connul) (274-27). Onondaga: 

N. Y., Ohio, and adjacent states; 1ml. 

CRYPTOLITI1US C.reen 1832 
(+C. tessclatus). Cephalon trinucleate; glaWlla high, 
clavate, with one pair of pitlike furrows just m 
front of nuchal furrow; cheeks without ocelli m 
the adult; brim steeply inclined with numerous 
concentric rows of pits, one row in front of the 
Birder; thorax of six short segments; pygidium short, 
wide with a sharply deflected rim. Ord. (Que., 
Ont.’; N. Y. to Va., Ky., Okla.; Europe). 

*C tesselatus Green (= Trinucleus concentncus 
of earlier American authors) (267-2-5). Three 
concentric rows of pits, with strong ridges between. 
Trenton : Que. to Va.; rare in Ont. and Ky. 

C. bellulus (Ulrich) (267—6, 7). Differs from 
preceding in lacking concentric ridges between rows 
of pits and having a flatter brim in front of glabella. 
U. Trenton: Ky.; Eden: N. Y., la., Ohio, Ky., 
Lorraine: N. Y., Pa. 

CYBELOIDES Slocom 1916 
(*C. iowensis). Glabella trilobate, with three pairs 
of pits in the outward curving longitudinal furrows, 
pygidium small, elongate, with numerous pairs of 
pits indicating obsolescent rings; ribs few, more or 
less ankylosed. Ord. (Newf.; Vt., N. Y., A a., Minn., 

“c primus (Raymond) <271-23, 24) Axial lobe 
with pairs of pustules; ribs distinct. Chazyan. Vt., 

N *C.’ iowensis Slocom (271-22). Ribs of pygidium 
almost obsolescent. Maquoketa: la. 

CYPHASPIS Burmeister 1843 
(*Phacops cerathophthalma. Goldfuss) Similar to 
Proetus, but with strongly elevated ridge surround¬ 
ing glabella outside dorsal furrows; glabella with 
prominent basal lobes. Ord.-Dev. (Alaska; Man., 

U ’a d»riSyi°HaU (276-11-13). Cephalon highly 
elevated in middle, bounded by a strongly thick¬ 
ened rim. M. Sil. (Niagaran): Ind., Tenn. 


DALMANITES Barrande 1852 
('Trilobus caudatus Brunnich). Typical dalmamtid 
trilobites with elongate, nondenticulate hypostoma, 
genal spines present; axial lobe of pygidium with 


11 to 16 annulatioiis. Sil., L. Dev. (N. Aiucrii-n. 
Europe). 

D. halli Weller (273 7 10). Niagaran: Ind. 

(Waldron). # 

D. limulurua lunatus Lambert (273—32). Nia¬ 
garan (Loekport ): N. Y. and adjacent states. 

D. verrucosus Hall (273-27-29). Niagaran: Ind. 
(Waldron), \\ is., Ill., Ark. (St. Claire.), Mo. (Bum- 
bridge). 

D. vigilans Hull (273-13-16). Niagaran: \\ is., 

111., Ind. . , . . f 

None of the Devonian species, which are ot 

Hclderberginn age, seems widespread enough to be 

diagnostic. 

DALMANITINA Reed 1905 

(* Dalmanin socialis Barrande). Typical dalmanitid 
trilobites with frontal border absent; frontal lobe 
not detached; hypostoma short, rounded or sub¬ 
quadrate; fewer than 11 pygidial annulations. Sil. 
(Niagaran or equivalent strata). 

D. arkansana (Van Ingen) (273 18, 19). Nia¬ 

garan: Ga. (Clinton), AVis.. Ill., Ark. (St. Claire), 
and equivalent strata of Okla. 

DIPLAPATOKEPHALUS Raymond 1937 

(*Dicellocephalus finalis Walcott). Glabella long, 
with a short, wide brim; the long palpebral lobes 
partly inclose a nearly circular posterior part of 
glabella, which continues forward as a tonguelike 
frontal lobe; posterior glabellar furrows sigmoid; 
pygidium short, with long, narrow axial lobe, pointed 
behind - margin spinose, the median spines short 
and feeble; ribs with slightly impressed furrows. 
L. Ord. (Vt., Nev.). 

*D. finalis (Walcott) (267—42, 43). Pygidium 
with five pairs of short spines. L. Ord.: Nev. 

DIPLEURA Green 1832 

(*D. dekayi). Differs from Trimerus in having more 
nearly parallel dorsal furrows on the cephalon and 
only obscure traces of segmentation in the pygidium. 

Dev. (N. America; Europe). . 

*D. dekayi Green (272—26-31). Pygidium 
nearly smooth, with trilobation and segmentation 
obsolescent; surface of test pitted. Hamilton: N. Y., 
N. J., Pa., Md., W. Va. 


PLATE 272 

(Figures are xi unless otherwise indicated.J 

, , F meek! [Pal Ohio 1). Two views of an enrolled specimen. 3-5. F. senarU [JP 15]. Lateral, posterior and 
1-5. Flexlcalymene spp 1. 2. IO^ J 6 ? c celebra | MC Z (Harvard). B 60]. Cephalon and pygidium. 8-10. . C. pl-tys 

dorsal views of a cramdium (x2). «- • * pygidium. 11-13. Chelrurus spp. 11. 12. C. welter!. Specimen showing cephalon and 

IPal N Y 71- Nearly complete »Pec»nen [Chicago Ac Sc B 4 (2)1- 13. C. nlagarensis (Chicago Ac Sc. B 4 (2)J. Complete 

portion of thorax (MCI C*-ardL B *££%%%& Drawing of complete dorsal shield. 15. Ceraurlnus Icarus [Pal Ohio 1] 

cranidium. 14. Cer.urus pleurexanthemu. (MCZ (Harx ar^ I ^ An 3] Cranidium (x2) . I7 _ 22 . S . romlngeH. 17-19: Lateral. 

Complete specimen. 16-22. ! Sphaerexocl ius PP- • j ^ (2) , 2 o_ 22 . S . r0 mlngerl [N Y St Cab 20}. Pygidium (x2) and two 

ventral, and dorsal vie™ of «„«lenlta (Carnegie Mus. An 3], Anterior view of cephalon; posterior view of pygidium; dorsal 

views of a cramdium. 2 »-“’ dek , (26 -30: JP 9. 31: Pal N Y 7]. Three different growth stagee (xl, x3. x3) pygidium and 

^p W ha«L en S»—• IMd G 8. L Dev,. Incomplete cephalon. 33. Trimerus de.ph.nocephalua 

(Pal N Y 2). Complete specimen (x0.7). 
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DITOMOPYGE Newell 1031 
(= cypiiinium Weber 1933) 

(*D. lansingcnsis ). Cephalon without lint, anterior 
brim; glabella expanded anteriorly; basal furrows 
not strongly curved; preoceipit.nl lobe present; 
preoccipital furrow straight, transverse; eyes rela¬ 
tively large; thorax of nine segments; flange of 
pygidium well defined, lacking faint continuations 
of pleural intersegmental furrows except anteriorly; 
axial lobe elevated with crest commonly flattened, 
commonly trapezoidal in cross-section; axial seg¬ 
ments 11 to 15, pleural 7 to 9. Penn.-L. Perm. (U. 
Carb. of Russia). 

D. scitula (Meek and Worthen) (275—4-6). 
Penn.: Ind., Ill., Ark., Neb. 

D. olsoni Williams (275 —3). L. Penn.: Mo. 
(Cherokee). 

D. decurtata Gheyselinck (275 —1, 2). Penn.: 
Kan. 

ECHINOLICHAS Guerich 1901 
(*Lichas eriopis Hall). Anterior glabellar lobe 
inflated and tuberculate; lobes quadricomposite; 
pygidium with three pairs of ribs ending in free 
points; axial lobe with two furrows and flaring 
posteriorly. L. and M. Dev. (N. America). 

*E. eriopis (Hall) (270—15, 16). Onondaga: 

N. Y. 

ENCRINURUS Emmrich 1844 

(*Entomostracites punctatus Wahlenberg (de facto); 
Trilobus punctatus Brunnich (de jure)). Glabella 
long, expanding forward, pustulose, with three 
pairs of short, shallow lateral furrows; pygidium 
long, narrow, triangular, with numerous incomplete, 
more rarely complete, rings; ribs few, curved back¬ 
ward, more or less pustulose. Ord., Sil. (N. America; 
Europe). 

E. ornatus Hall and Whitfield (271 —3-7). Pygi¬ 
dium with seven pairs of ribs separated by wide 
furrows, and twenty incomplete rings and five 
pustules on the axial lobe. M. Sil. (Niagaran): 
Widespread throughout eastern and central N. 
America. 

EOHARPES Raymond 1905 
(*Harpes primus Barrande). Cephalon with broad, 
flat, irregularly pitted brim, which continues back¬ 
ward as long, wide genal spines; glabella short; 
free cheeks ventral, facial sutures marginal; eyes 


simple, consisting of I to 3 ocelli at end >f each eye 
line; hypostoina oval; thorax of 25 to 29 short, flat 
segments; pygidium small, wide. Ord. if'liaxy of 
Champlain Valley to Va.; Trenton of Out.; N. Y., 
N. J., Pa., and Minn.); Ord. (Europe). 

*E. ottawaenHis (Billings) (267—1). Brim un¬ 
usually broad. Ord.: Distribution same as for genus. 

EOMONORACHUS l)elo 1935 
{* Dalmanites intennedius Walcott). Frontal lobe not 
conspicuously alate, first and second lateral lobes 
more or less coalesced and offset from median por¬ 
tion of glabella by axial depressions; second lateral 
furrows complete, narrow, shallow, deeper proxi- 
mally; third lobes reduced to pair of distal tubercles 
and low median ridge; pygidium sharply triangular, 
strongly convex, indistinctly bordered; narrow 
axial lobe extending to posterior extremity. M. Ord. 

*E. intermedius (Walcott) (273 —30, 31). M. 
Ord.: Wis. (Decorah, Galena), Minn. (Decorah). 
Ia. (Decorah), Mo. (Auburn). 

EOPHACOPS Delo 1935 
(*Phacops handwerki Weller). Small phacopids with 
suberanial furrows present laterally, frontal lobe 
not overhanging anterior cephalic margin; eyes 
large; cephalic doublure concave. Sil. (Newf.; N. 
America). 

*E. handwerki (Weller) (274—7, 8). Niagaran: 
Ind., Wis., Ill. 

EXOCHOPS Weller 1936 

Phillip sia portlocki Meek and Worthen). Like 
GriffUhides except that eyes are not covered by 
palpebral lobes and axial lobe of pygidium is well 
elevated and strongly arched transversely. L. Miss. 

*E. portlocki (M and W) (276—7). Keokuk: Ill., 
Ia., Mo. 

FLEXICALYMENE Shirley 1936 
(*Calymene caractaci Salter). Glabella subparabolic 
to bell-shaped; dorsal furrows without constric¬ 
tions; brim liplike, extended or upturned; surface 
papillose. Ord., Sil. (N. America; Europe). 

F. senaria (Conrad) (272—3-5). Brim narrow 
and shovel-shaped; pygidial ribs grooved to margin. 
M. Ord. (Trenton): Que., Ont.; N. Y. to Va., Ohio, 
Ill., Minn., Mo. 

F. meeki (Foerste) (272—1, 2). Differs from pre¬ 
ceding in having ungrooved ribs on pygidium. U. 


PLATE 273 

(Figures are *1 unless otherwise indicated; photographs lurnished by Delo are indicated by DD.] 

1 2 . Synphorla stemmatua [N Y St Mua, M 3J. Cephalon and pygidium. 3. Odontochlle mlcrurus (Pal N Y 3], Complete dorsal shield 
4 -% Odontocephslus aegerta (Pal N Y 7]. Cephalon; pygidium; complete dorsal shield (x2). 7-10. Dalmanites Halil (Ind G S 11]. Incom¬ 
plete dorsal shield; pygidium; cephalon; pygidium. II. 12. Odototochlle spp. 11. O. mlcruru. (GSA. SP 29; DD]. Pygidium (Green s holo- 
type) 12 O mlcrunis clarkel (N Y St Mua, M 9]. Holotype cephalon. 13-16. Dalmanltea vigilans (Chicago Ac Sc, B 4 (2)]. Cephalon; 
cephalon viewed dorsally and laterally: pygidium. 17. Achetella achates (Minn G S 3 (2)]. Outline of complete dorsal shjeld. 18, 19. Dal- 
man!tin* arkanaana (GSA, SP 29; DD]. Pygidium and cephalon. 20-23. Calllops callicephala (20-22: Pal N Y 1. 23: GSA. SP 29; DD). 
Cephalon: complete specimen; pygidium; complete specimen. 24-26. Calyptaula* glabella IAJS (5) 20; photographs furnished by C. O. 
Dunbarl Cranidium and two pygidia (x3). 27-2S. Dalmanltea verrucosus [Ind G S 11]. Incomplete cephalon; a thoracic segment; pygid¬ 
ium. 30 . 31 . Eomonorachus intermedius (GSA. SP 29; DD). Two views of holotype. 32. Dalmanites llmulurus lunatus (GSA. SP 29; DD] 
Complete dorsal shield 
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Ord.: Quo., Out.; N. Y., Pa., and widespread 
throughout central N. America. 

GASPELICHAS Clarke 1907 
(*G. forillonia). Ccphalon elongate, inflated, spin one, 
and with quadricomposite lobes; occipital segment 

produced in spines. L. Dev. 

*G. forillonia Clarke (271—20, 21). Onskany: 

Que. (Gnsp6). 

GREENOPS Delo 1935 
(*Cryphacus boothi Green). Cephalon moderately 
convex with widely diverging dorsal furrows; first 
and second lateral lobes coalesced distally but not 
swollen; second lateral furrows reduced to rounded 
pits; third lateral lobes much reduced; third furrows 
short and deep, not entering dorsal furrows at their 
level; genal spines large; pygidial ribs wide and flat, 
with narrow but distinct interpleural furrows. M. 
and U. Dev. 

*G. boothi (Green) (274—H, 12). Hamilton: N. i . 
and adjacent states. 

GRIFFITHIDES Portlock 1843, emend Weller 1936 
(*G. longiceps). Cephalon without flat anterior brim; 
glabella expanded anteriorly; basal furrows not 
strongly curved; eyes small; thorax °/ nlI ? e seg " 
ments; pygidium like Phillipsia, but with i3 to 16 
axial segments and 10 to 12 pleural segments. Miss. 
(N. America; Europe). 

G. bufo (Meek and Worthen) (275—9). Miss.: 

In G. 'pustulous Snider (275-10-12). Chester: 
Okla. (Mayes). 

HOMOTELUS Raymond 1920 
(*H. ulrichi). Similar to Isotelus, but without con¬ 
cave brims on cephalon or pygidium. M and U. Ord. 

(N. America). _ 

H. obtusus (Hall) (268—6, 7). Test conspicu¬ 
ously punctate. Chazyan: Champlain Valley; va. 

*H. ulrichi Raymond (268—8). Test not con¬ 
spicuously punctate. Eden: Cincinnati area, Ohio. 


HYSTRICURUS Raymond 1913 
(*Bathyurus conicus Billings). Glabella short, con¬ 
vex, tapering toward front; eyes small, eye lines 
absent; free cheeks small and widely separated in 
front; pygidium short, of few segments. L. Ord. 


(Greenland; Newf.; widespread throughout N. 

America). . ^ , ,, 

*H. conicus (Billings) (267 27). L. Ord.: (.reen- 

land; Newf.; Champlain Valley*. Mo., Nev. 

H. missouriensis Ulrich (267 28, 29). Gascon¬ 

ade: Mo. 

ILLAENl’S Dalman 1827 

( *En tom oat racilcs craasinimln Wahlenherg). Isopy- 
gous; axial lobe about one-third total width; cepha¬ 
lon ami pygidium short ami wide, without brans; 
dorsal furrows extend only a short distance on 
cephalon; glabellar and nuchal furrows absent; eyes 
small, far back; thorax of 8 to 10 segments; pygidium 
short, without ribs, and with short smooth axial 
lobe, not limited behind. Ord., Sil. (N. America; 

Europe). _ . . 

I. americanus Billings (268-16-18). Cephalon 

short, abruptly incurved; eyes small and far apart. 

M. Ord.: Ont.; N. Y., Pa., Wis., Minn. 

ISOTELOIDES Raymond 1910 
CAsaphus canalis Whitfield). Differs from Isotelus 
in having glabella definitely outlined by dorsal fur 
rows, more obvious segmentation on pygidium, and 
narrower axial lobe in thorax. Ord. (>.. America). 

* 1 . canalis (Whitfield) (268—9, 10). Cephalon 
with nearly rectangular, faintly defined glabella and 
moderate genal spines; pygidium with compara¬ 
tively narrow, well defined axis. Beekmantown: \t., 

N. Y. 

ISOTELUS Dekay 1824 

(*/. gigas). Isopygous; cephalon and pygidium 
smooth, with brims that lack rims; liypostoma bifur¬ 
cated; axial lobe of thorax wide. Ord. (N. America; 

Norway). _ , , , - , 

* 1 . gigas Dekay (268—2, 3). Cephalon and pygid- 

ium elongate, the former without genal spines in 

the adult. M. Ord.: Widespread throughout N. 

America. .. .. 

I. iowensU Owen (268—1). Similar to preceding 

but with genal spines. Maquoketa: Minn., Ia. 

I. brachycephalus Foerste (268—19). Differs from 

I. gigas in having genal spines and wide, rounded, 

instead of subtriangular, shields. Richmond: Ohio. 

KA IN ELLA Walcott 1925 
(* Hungaia billingsi). Cranidium wide at front as 


PLATE 274 

[Figure* are *1 unless otherwise indicated; photographs furnished by Delo are indicated by DD^] 

1. Alamtaapis ev.n.l [Can Field Nat M (3)]. Y JJ *• haldernanl 

Complete dorsal shield. 
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sutures turn abruptly outward in front of eyes; 
glabella with two pairs of furrows which do not 
roach the dorsal ones, the posterior pair confluent; 
brim wide, with radial markings; intramarginal fur¬ 
row with row of deep pits; pygidium with two pairs 
of ribs which turn back parallel to the axis and end 
in convergent spines. Canadian (Cordilleran areas 
of Canada and U. S. A.; Argentina). 

*K. billingsi (Walcott) (274—9). Cushina: B. C. 

KASKIA Weller 1936 

( *K . cheslerensis S. Weller and J. M. Weller). Ceplm- 
lon with flat anterior brim absent or obsolete in 
mature specimens; glabella expanded anteriorly; 
basal furrows not strongly curved; preoccipital lobe 
absent; eyes large; thorax of nine segments; flange 
of pygidium well defined, lacking faint continua¬ 
tions of intersegmental furrows except anteriorly; 
axial lobe elevated, subtrapezoidal in cross-section, 
crest gently arched transversely; axial segments 13 
to 17, pleural 8 to 12. M. and U. Miss. 

*K. chesterensis W and W (275—29-33). Chester: 
Pa. (“Maxville”), Ky., Ill., Okla. (Pitkin, Mayes). 

KERAKEPHALICHAS Phleger 1936 
(*Amphilichas rhinoceros Slocom) Glabella differs 
from Tetralichas in supporting one or more pairs of 

hornlike processes. U. Ord. 

*K. rhinoceras (Slocom) (270—5). Maquoketa: 

la 

K. bicornis (Ulrich) (270 —11, 12). Maquoketa: 
Minn. 

LEIOSTEGIUM Raymond 1913 
(*Bathyurus quadratics Billings). Elongate oval and 
isopygous; glabella quadrate, outlined by deep, nar¬ 
row furrows, and extending to narrow elevated 
anterior rim; fixed cheeks wide; eyes small and far 
from glabella; nine thoracic segments; pygidium 
unsegmented, with axial lobe elevated and extend¬ 
ing nearly whole length, and no concave border. 
L. Ord. (N. America; Argentina). 

*L. quadratum (Billings) (267—16). Beekman- 

town: Que. 

L. puteatum Raymond (267—20-22). Highgate: 
Vt. 

LICHAS Dalman 1827 

(*Entomostracites laciniatus Wahlenberg). Bicom¬ 
posite and basal glabellar lobes; longitudinal furrows 
end in notches at third glabellar furrows; anterior 


two pairs of pygidial ribs end in free points; axial 
lobe with two furrows, flaring posteriorly. M. and 
U. Ord. (Europe), M. Sil. (N. America). 

L. ferrisi (Weller) (270 - 17, IS). Niagaran: III. 


LONCHODOMAS Angelin 1854 
(*Ampyx rostral us Sars). Cephalon subtriangular, 
without brim; glabella high, narrow, extended an¬ 
teriorly into a long prismatic spine; genal spines 
slender; thorax of five short segments; pygidium 
short, wide, similar to that of Cryplotitfnis, but with¬ 
out the raised girder where deflected at back and 
sides. Ord. (N. America; Europe). 

L. halli (Billings) (267—10-13). Glabella rather 
sharply carinated along its top, and extending halt 
its length beyond the anterior margin of the fixed 
cheeks, beyond which it is prolonged as a prismatic 
spine with a furrow on each of its four sides; py¬ 
gidium very broadly triangular, its flat border 
abruptly bending downward at nearly a right angle. 
Ord. (Chazv): Que.; Vt., N. Y. to Md. 

L. normalis (Billings) (267—14, 15). Differs from 
preceding in having fixed cheeks extending to base 
of rostrum. Ord.: Chazy of Newf.; Black River of 
Pa. and Md. 


NILEUS Dalman 1827 

(*Asaphus ( Nileus) armadillo). Similar to Bumastus, 
the eyes proportionately larger, crescent-shaped, and 
placed farther forward, with a median pustule be¬ 
tween them; dorsal furrows turn outward and join a 
marginal depression in front of eyes; thorax dis¬ 
tinctly trilobate, composed of seven or eight seg¬ 
ments. L. and M. Ord. (eastern N. America; northern 

Europe). 

N. scrutator Billings (267 —34, 35). Chazyan: 
Newf.; Que., Va. (Holston), Tenn. (Athens). 


ODONTOCEPHALUS Conrad 1840 
(*Asaphus selenourus Eaton). Like Synphoria, ex¬ 
cept that cephalic border has distally coalesced 
spines in front of glabella, and pygidium has a 
crescentic terminus of two spines. M. Dev. 

O. aegeria Hall (273—4-6). Onondaga: N. Y.; 
Grand Tower: Ill., Mo.; Jeffersonville: Falls of Ohio. 


ODOXTOCHILE Ilawle and Corda 1847 
(*Asaphus hausmanni Brongniart). Like Dalmaniles, 
except that hypostoma is denticulate and pygidial 
annulations number 16 to 22. L. Dev. 


PLATE 275 

(Photographs were made from negatives loaned by J. M. Weller unless otherwise indicated.] 

TOinmoDvae SDD (x4) 1. 2. D. decurtata. Cephalic and pygidial views of a complete specimen. 3. D. olaoni. Cephalon 4-6. D. 
S^nSwe^ofsn enrolled specimen; pygidium. 7. 8. Paladin morrowensls (x4). Incomplete cephalon the type; pyg.d um. 

Criffithldes spp 9 G. bufo (xl.5). An almost complete specimen. 10-12. G. pustulosua (x2). Incomplete cranidium a P yK • 

rirheek 13-18 Brachymetopua spp. 13-15. B. armatu* (xl) (U Mo Stud 13). A spinose pygidium; pygidium with spines broken off; free 
cheek ,£l8 B aplnoaus <x2) [DUB. JSL 4]. Incomplete cranidium; top and side views of pyg^mm. 19-22. Anieopyge P eran "“ * * (x 
mtTrs PP 581 Free cheek - cranidium; top and side views of a typical pygidium showing large number of segments in axia lobe. 23 27. 
'^a spp i. ^ I m. or (,1.5). Cephalic and pygidial views of a complete specimen. 25-27. A sangamonends (x2 . S^Pha.^ 
r.“ Svi.;. ol . comply M. W> K»™ ° « 2], Dr.w.ng of . *ut^pe,ch. rophe. K..- 

kU cheBterenulfl (x4) (JP 10]. Pygidium; free cheek; anteroposterior, cephalic, and pygidial views of holotype. 













I'ltOICTUS 



O. micrurus (Green) (273—3, 11). Helderbergian: 
Ont.; N. Y. to Md., Miss. 

O. micrurus clarkci Dclo (273 —12). L. Dev.: 
Gasptf, Que. 

ODONTOPLEUltA Emmrich 1839 
(= acidasi’is ( partim) of American authors; 
leonasits ( partim) of Itichter) 

(0. ovata). Glabella with two or three pairs of lateral 
lobes; no fourth lobes, and no post-central lobe or 
process; nuchal ring without spines; pygidium small, 
with several pairs of marginal spines. Ord., Sil. (N. 
America; Europe). 

O. parvula Walcott (271—2). Test small; entire 
surface highly tuberculate. Trenton: N. Y., N. J., 
Minn. 

O. tuberculata (Conrad) (271—11-13). Glabellar 
lobes oval; a short nuchal spine present. Heider- 
bergian:N. Y. 

O.? callicera (Hall and Clarke) (271 —16). Cranid- 
ium depressed below level of cheeks; two pairs of 
glabellar lobes, separated from high central lobe 
by furrows; nuchal spine small. Onondaga: Ont.; 
N. Y., Pa., Va., W. Va. 

PALADIN Weller 1936 

(*Grifiithides morrowensis Mather). Cephalon like 
Phillipsia, Griffithides and Exochops except that eyes 
are large; flange of pygidium distinct, not bearing 
faint continuations of intersegmental pleural fur¬ 
rows except anteriorly; axial segments 14 to 16, 
pleural 9 to 10. U. Miss., L. Penn. (N. America). 

*P. morrowensis (Mather) (275—7, 8). L. Penn.: 
Ark. (Morrow). 

PHACOPS Emmrich 1839 
(*p. latifrons Bronn). Glabella more or less swollen; 
subcranial furrow continuous; genal angles gener¬ 
ally rounded; marginal rim narrow; cephalic doub¬ 
lure slightly convex. Sil., Dev. (one Sil. species in 

N. America, remainder Dev.). 

P. logani Hall (274—25, 26). L. Dev. (Helder- 
bergian): Widespread throughout N. America. 

P. cristata Hall (274—16, 17). Dev. (Oriskany, 
Schoharie, Onondaga): Ont.; N. Y. and adjacent 
states, Ohio, Ind., Mo.? 

P. rana Green (274—2-5). Dev. (Hamilton; type 
probably from Moscow): Ont.; N. Y. and adjacent 
states; central U. S. A. 


PHILLIPS!A Portloek 1843 
(*Amphus gcmmulifrrus Phillips). Cephalon with 
flat anterior brim; glabella not expanded in front., 
sides nearly parallel and straight; widest posteriorly 
at basal lobes; basal furrows strongly curved;, eyes 
small; thorax of nine segments; flange of pygidium 
not well defined; segmentation of pleural lobes ex¬ 
tending almost to margin; axial lobe of pygidium 
low, nearly uniformly arched transversely. L. Miss. 
(N. America; Europe). 

P. swallowi (Shumard) (276—1-6). Chouteau: 
Mo. 

P. sampsoni Vogdcs (276—1-3). Bushberg: Mo. 

PLIOMEROPS Raymond 1905 
(= I’Lio.MEitA Raymond 1905, not 
pliomeha Angelin 1854) 

(*Amphion canadensis Billings). Cephalon broad, 
short, with a distinct marginal rim; glabella moder¬ 
ately elevated, with parallel sides; free cheeks 
small; thorax with 15 to 19 segments, with inflated 
pleura; pygidium hemispheric, smaller than cepha¬ 
lon. (In the European Pliomerops the glabella ex¬ 
pands anteriorly and has two small median lobes on 
its front.) M. Ord. (Newf.; N. America; Ireland). 

*P, canadensis (Billings) (272-23-25). Spines of 
pygidium wide and close together and so curved 
that all point directly posteriorly. Chazyan: Mingan 
Islands, Que., Ont.; Vt., N. Y., Tenn. (Lenoir). 

PROETUS Steininger 1831 
<*Calymene concinna Dalman). Cephalon somewhat 
larger than pygidium; glabella convex, extending 
nearly to anterior cephalic margin, and without deep 
lateral furrows; eyes prominent, smooth, and close 
to glabella; thoracic segments usually 10, convex, 
with pleura grooved; pygidium semicircular with 
flat margin, its axis very convex and not extending 
to posterior border, and usually with less than 14 
annulations; entire test surface granulose. Ord.- 
Miss. (N. America; Europe). 

P. crassimarginatus Hall (274 18, 19). Genal 

spines broad and flat; glabella large, very convex, 
subquadrate; no external evidence of glabellar fur¬ 
rows; occipital ring broad upon axis, narrowing upon 
cheeks; pygidium equally trilobate. L. Dev.: Ont.; 
N. Y., Mich., Ohio, Ind., Ky., Wis., 111., Ia., Mo.; 
Alaska. 

E 276 


[Figure, are *1 unless otherwise indicated; figure. 17-21, 24-26 were furnished by B. F. Howell.) 

dUnm (x3.5). Incomplete cramdium. 












TELKl’HUS 



P. haldeniani Hall (274—0). Dev.: N. Y., Pa., 
Mich., la., Mo., Nev.; Mackenzie River, Canada. 

P. rowi (Green) (274—10). Dev. (Hamilton): 
Ont.; N. Y., Mich., Ohio, Wis., Ill., Ia , Mo., Ark. 

P. nevadae Hall and Clarke (276—8). Dev.: Nev. 

P. missouriensis Shumard (276—9, 10). L. Miss.: 
Ohio (Waverly), Mo. (Louisiana). 

REEDOPS R. Richter and E. Richter 1925 
(*Phacops bronni Barrandc). Subcraniai furrow ab¬ 
sent in front; eyes small, well forward; otherwise like 
Phacops. L. Dev. 

R. deckeri Delo (274—14, 15). L. Dev.: Tenn. 
(Birdsong), Okla. (Haragan). 

REMOPLEURIDES Portlock 1843 
( *R. colbii). Glabella faintly furrowed and with 
tonguelike, brimless anterior projection; eyes very 
long, extending around the posterior, nearly circu¬ 
lar part of the glabella; thorax of 11 to 13 segments; 
pygidium small, wider than long, with two pairs of 
short spines. Ord. (N. America; Europe). 

R. canadensis Billings (267—17-19). Genal spines 
short; pygidium with four flat spines posteriorly 
and two nodes .anteriorly. Chazyan: Ont., Que.; 
N. Y., Va. 

SCUTELLUM Pusch 1833 
( = goldius Koninck 1841; bronteus Gold- 
fuss 1843; thysanopeltis Hawle and Corda 

1847) 

(*S. costatum). Cephalon semicircular, shorter than 
pygidium; glabella low, greatly expanded at front, 
glabellar furrows variable, from very long to almost 
obsolete; eyes close to glabella and to nuchal furrow, 
pygidium with short axial lobe, from which ribs 
radiate fanwise. Ord.-Dev. (rare in N. America 
and Arctic America; common in Europe). 

S. lunatum (Billings) (269—15). Pygidium 
marked by six ribs radiating from each side of axial 
lobe; posterior ones straight, anterior ones curved 
backward; axial rib may be slightly bifid; ™bs 
flatten out and disappear marginally. M. Ord. 

(Trenton): Ont.; N. J., Minn.; Man. 

S. acamas (Hall) (269—17). M. Sil. (Niagaran): 

Wis. and Ill. (Racine). ,, , 

S. barrandi Hall (269—16). L. Dev. (Helderber- 

gian): Ellesmereland; N. B.; N. Y. 

SEVILLIA Weller 1936 

(*S. sevillensis ). Differs from all American Carbonif¬ 
erous genera, except Ditorrwpyge, in possession of a 


preoccipital lobe; and from />« 'Imnopyge in having a 
narrow but distinct anterior brim, curved preoc¬ 
cipital furrow, inflation of glabella on each side, 
between the lateral glabellar furrows, and broad 
blunt cephalon. L. Penn, (central N. America). 

*S. sevillensis Weller (276—14 16/. L. Penn.: 
Ohio, 111. 

SHUMARDIA Billings 1862 
(*.8. granulosa ).*Test small, ovate; cephalon minute, 
semicircular, eyeless, without concave border; gla¬ 
bella small, with peculiar lappetlike extensions of 
frontal lobe; pygidium without concave border, and 
with axial rings and pleural ribs equal in number, 
usually five. Ord. (N. America; Argentina; Europe). 

*S. granulosa Billings (267—8, 9). Surface granu- 
lose; glabella small. Beekmantown: Que.; Vt. 

SPHAEREXOCIIUS Bey rich 1845 
(*S. mints). Glabella very convex or globular, with 
three pairs of lateral glabellar furrows, the posterior 
ones cutting off subcircular basal lobes; cephalon 
without genal spines; thorax of 10 segments; pygid¬ 
ium smaller than cephalon, composed of three seg¬ 
ments, free at their ends. Ord., Sil. (N. America; 
Europe). 

S. parvus Billings (272—16). Neck segment nar¬ 
row with furrow deeply impressed; fixed cheeks 
small, rounded at genal angles, with wide border 
completely surrounding them. M. Ord. (Chazyan): 
Ont.; Vt., N. Y. 

S. rotningeri Hall (272-17-22). Larger than pre¬ 
ceding and always conspicuous because of bulbose 
glabella. M. Sil. (Niagaran): Widely distributed 
throughout N. America. 

SYNPHORIA Clarke 1901 
{*Dalmanites ( Synphoria) stemmatus). Dalmanitid 
trilobites with more or less complete fusion and ele¬ 
vation of first two pairs of glabellar lobes, and re¬ 
duction of second and third lateral furrows to sub- 
mesial pits; cephalic margin smooth, crenulate, or 
with simple median protrusion; pygidial annulations 
about 15. L. Dev. (eastern N. America). 

*S. stemmatus (Clarke) (273—1, 2). Oriskany: 
N. Y., Md. (Ridgeley). 

TELEPHUS Barrande 1850 
(*T . fractus ). The brimless cephalon consists mostly 
of the glabella, palpebral lobes and eyes; glabella 
inflated, granulose or pustulose, with pits or faint 
indications of furrows; eyes as long as glabella or 
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[Figures are xl unless otherwise indicated.] 

u *7 ffiU Side view of right valve; adm , adductor muscle scar; br , gills; i, intestines; thl, thoracic lege. 

l ^ mSNM K (9 ] 2 r lr photograph of holotype to bring out certain feature that may be seen 

2-4. Protocari. epp. [LSNM Pr 78 (9) h 2. ^ valvea . with right intact and left cruehed; counterpart o 

by wn«« ISMC 57 (6); photograph furniehed by C E. Reeaer). Doraal 

preceding, with shell removed po f 7 AnomslocBris epp 6. A. canadensis (CG8, Pal Fos 3). Outline of specimen m which 

Portion of abdomen showing segments and appendages. 
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longer, making up greater part of free cheeks; genal 
spines lateral. M. and U. Ord. (eastern N. America; 
northern Europe; Bohemia). 

T. bicornis Ulrich (267-24-26). Anterior end of 
furrowless glabella bears a pair of spines. Chazyan: 

W. Ya. (Whitesburg). 

TERATASPIS Hall 1863 

(* Lichns (Terataspis) grandis). Glabella elongate; 
lobes quadricomposite; anterior lobe bulbous and 
tuberculate, completely circumscribed, with a de¬ 
pressed preoccipital area; pvgidium with four pairs 
of barbed spines. M. Dev. (eastern X. America). 

*T. grandis (Hall) (270—-30). Onondaga: Ont.; 

X. Y. 

TETRALICHAS Phleger 1936 
(= platymetopus Angelin 1854; 

paralichas Reed 1902; 
am phi rich as Raymond 1905; and 
acrolichas Foerste 1920, parts of all) 

(*Lichas laevis Eichwald). Glabella broadly inflated 
and with quadricomposite lobes; axial lobe of pygid- 
ium with two furrows, narrowing posteriorly; differs 
from Amphilichas in having the longitudinal furrows 
well incised and in having quadricomposite lobes. 

M. and U. Ord. (N. America; Greenland; Europe; 
India). 

T. jukesi (Billings) (279—7, 8). Chazyan: Newf. 
T. minganensis (Billings) (270—13,14). Chazyan: 
Eastern Canada; Vt., N. Y., Va. 

T. trentonensis (Conrad) (270—9, 10). Trenton: 

N. Y., N. J., Pa. (Martinsburg), Va., Mo. 

T. clermontensis (Slocom) (270—6). L. Maquo- 
keta: la. 

THALEOPS Conrad 1843 

(*T. ovata). Similar to Illaenus, but with deep, 
divergent dorsal furrows on cephalon, laterally ex¬ 
tended eyes, and long, divergent genal spines. M. 
Ord. (Chazyan to Trenton) (widespread throughout 
N. America); Sil. 

*T. ovata Conrad (268—11-15). Genal spines tri¬ 
angular in section. Black River, Trenton: Ont.; 
widespread throughout U. S. A. 

TRETASPIS McCoy 1849 
(not tretaspis Murchison 1839 ( nomen nudum)) 

( *Asaphus seticornis Hisinger). Glabella flask-shaped 
with three pairs of furrows, the second and third 
deep; simple eyes or ocelli, and a fringe with con¬ 
centric rows of pits, radially arranged. Ord. (eastern 
N. America; northern Europe). 

T. reticulata Ruedemann (267—39-41). Ord.: 
N. Y. (Rysedorph), Md., Va. (Athens). 

TRIARTHRUS Green 1832 

(*T. beckii). Body oval, with large cephalon and 
small pygidium; cephalon semicircular, depressed, 
with or without genal spines; eyes small, at or in 


front of midlength; facial sutures cut genal angles- 
glabella depressed to strongly convex, with two or 
three pairs of narrow, slightly impressed furrows; 
axial lobe of thorax somewhat more than a third of 
the total width; pygidium small, semicircular, with 
about six axial rings. Ord. (widespread throughout 
X. America; Newf.; Argentina; Europe). 

*T. beckii Green (252—17, 18; 276—22). Glabella 
expands slightly forward, is rounded at front; the 
two pairs of glabellar furrows which reach the dorsal 
borders are almost parallel to nuchal furrow. Tren- 
ton-Lorraine : Que. to Va. 

T. eatoni (Hall) (276 —23). Differs from preceding 
in its parallel sided glabella with a squarish front, 
and in the more oblique glabellar furrows. Trenton- 
Lorraine: Ont.; N. Y., Pa. 

TRIMERUS Green 1832 

( *T . delphinocephalus). Test relatively smooth, with 
extremely wide axial lobe; glabella quadrate, taper¬ 
ing forward, without furrows; pygidium triangular, 
with well defined ribs and axial rings. Sil., Dev. (N. 
America; Europe). 

*T. delphinocephalus Green (272—33). Dorsal 
shield convex; cephalon depressed in front; pygidium 
triangular, acute, with 12 annulations; entire surface 
granulose. M. Sil. (U. Clinton): Ont.; N. Y., Pa., 
Md., Ind., Ky. 

T. vanuxemi (Hall) (272—32). Like preceding in 
form, but differs in the pygidial axis having 9 or 10 
segments instead of 12, and in the anterior extremity 
of the cephalon being more broadly produced, giving 
it a shovel-like appearance; eyes situated upon ele¬ 
vated protuberances. L.. Dev. (Helderbergian): 
N. Y., N. J., Md., W. Va. 

TROCHURUS Beyrich 1845 
( *T . speciosus). Glabella convex; axial, longitudinal 
and fourth lateral furrows complete; lateral lobes 
strongly convex, set off from median lobe by deep 
furrows; third lateral furrows continuous across 
median lobe; pygidium with three pairs of discrete 
ribs, axial lobe with two furrows, narrowing poste¬ 
riorly. Sil. (X. America; Europe). 

T. phlyctainoides (Green) (270—1^1). Niagaran: 
X. Y., Ohio, Ind., Ill., Ark. 

VOGDESIA Raymond 1910 

C *Isotelus? bear si). Similar to Brachyaspis and Homo- 
telus, but with much elevated eyes. M. and U. Ord. 
(X. America). 

*V. bearsi (Raymond) (268—4, 5). Eyes on tall 
stalks. Chazyan : Lake Champlain region. 

V. vigilans (Meek and Worthen) (268—20, 21). 
Eyes moderately elevated; test strongly punctate. 
Richmond (Maquoketa): Ill., Ia. 

XEXOSTEGIUM Walcott 1924 

(*Megalaspis belemnurus White). Glabella long, ex¬ 
panding toward front, without glabellar furrows and 
with only traces of nuchal one; facial sutures turn 
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outward in front of eyes and reach margin without 
uniting in front as in Megalaspvr, brim narrow, con¬ 
cave; pygidium triangular, without ribs, and with 
rings on only anterior part of axial lobe. L. Ord. 
(Cordilleran region of N. and S. America). 

*X. belemnurum (White) (267—30, Ill). Pygid¬ 
ium short; posterior portion of axial lobe poorly 
defined. L. Ord.: Nev. 

Subclass Homopoda 1 

Crustacea with two pairs of tactile organs, the 
other appendages trilobitan; biramous appendages 
on some or all the trunk segments; carapace present 
or absent; no facial sutures. 

Order Pseudonotostraca. Carapace depressed; 
some of posterior segments without appendages. 

PROTOCARIS Walcott 1884, emend Resser 1929 
(*P. ynarshi). Carapace bivalve; body many-jointed, 

31 segments extending out from beneath carapace, 
the last broader than preceding and terminating in 
two spines. L. and M. Camb. (\ t., Pa.; B. C.). 

*P. marshi Walcott (277—2). L. Camb.: Vt. 
(Georgia), Pa. (Kinzers). 

P. pretiosa Walcott (277—3, 4). M. Camb.: B. C. 

(Burgess). 

Order Hymenocarina. Carapace compressed; 
rostrum free or attached; biramous appendages on 
anterior portion of trunk. 

HYMENOCARIS Salter 1853 
(*H. vermicauda). Carapace large, bivalve, with 
large muscle scar near narrower rounded end; test 
thin. Camb. (N. America; Europe). 

H. perfects Walcott (277—1). M. Camb.: B. C. 

(Burgess). 

CARNARVONIA Walcott 1912 
(*C. venosa). Carapace large, bivalve; adductor 
muscle scar near smaller, anterior end; prominent 
fine venation extends posteriorly from muscle scar 
region nearly to back margin. M. Camb. 

*C. venosa Walcott (277—5). Burgess: B. C. 

ANOMALOCARIS Whiteaves 1892 
(*A. canadensis). Bodies with segmented abdomen, 
each segment with a pair of lamellate appendages 
which are gently rounded; posterior terminal seg¬ 
ment with three pairs of spines; no carapace known; 
may represent the abdominal portion of Tuzoia, 
with which it usually occurs. Camb. 

*A. can adensis Whiteaves (277—6). Body with 
9 to 13 segments, exclusive of caudal segment. 
M. Camb.: B. C. (Stephen). 

A. gig an tea Walcott (277—7). M. Camb.: B. C. 

(Burgess). 

1 Dr. C. E. Resser kindly furnished several photographs 
of species originally figured by himself, by Ulrich and 
Bassler, or by Walcott. These are further acknowledged 
in the appropriate places. 
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TUZOIA Walcott 1912 
(*T. retifera). Carapace corismling <>f two convex 
valvelike parts; shell thin, lateral portions sernioval, 
narrowed anteriorly, probably curved evenly down¬ 
ward from dorsal line; each valve increasing in con¬ 
vexity from edges toward keel, which extends almost 
full length of shell; posterior margin usually with 
several large spines, remainder of margin commonly 
spinose except in extreme anterior portion; surface 
usually reticulate; meshes on keel and near dorsal 
line usually smaller and more crowded than on 
remainder of shell. L. and M. Camb. (Pa.; B. C.; 
Manchuria). 

*T. retifera Walcott (278—15, Hi). M. Camb.: 
B. C. (Burgess). 

Subclass Xenopoda 

Crustacea with more or less euryptcridlike form; 
one pair of uniramous antennae; biramous append¬ 
ages on anterior part of trunk; modified endopod- 
ites on cephalon. 

SIDNEYIA Walcott 1911 
(*<S. inexpectans). Body elongate, broadly oval in 
outline, and covered with a thin, smooth-surfaced 
dorsal shield, divided into a short cephalon, broad 
anterior abdomen, and narrow posterior abdominal 
portion; cephalothorax short and broad, eyes reni- 
form and situated near posterolateral outer margin, 
ventral side with five pairs of movable appendages; 
abdomen with 12 segments, the first nine forming a 
broad elliptical portion and the last three narrow 
and elongate, the last one a broad caudal fin. 
M. Camb. 

*S. inexpectans Walcott (279—36). Stephen: 
B. C. 

Subclass Archaeostraca 

Crustacea with a compressed or more rarely a 
depressed carapace; appendages unknown. 

Order Bradorina. Small ostracodelike crustaceans 
with muscle scar high on the anterior end. Camb. 

BRADORIA Matthew 1899 
(= bradorona Matthew 1902) 

( *B. scrutator). Carapace equivalved with a straight 
hinge line; surface closely punctate, otherwise even 
except for ocular tubercle located near anterodorsal 
corner; shell calcareo-corneous to phosphatic. 
L. and M. Camb. 

*B. scrutator Matthew (278—2—4). Posterior end 
uniformly rounded; postcardinal and postventral 
angles comparatively obsolescent; ocular tubercle 
anterior; surface punctation relatively coarse. 
L. Camb.: N. S. (U. Etcheminian). 

B. robusta (Matthew) (278—1). L. Camb.: N. S. 
(U. Etcheminian). 

WALCOTTELLA Ulrich and Bassler 1931 
(*\V. apicalis). Carapace bivalve, subovate, 3 to 7 
mm long, hinge straight, rather long; valves moder- 
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ately convex, usually with a conical eminence situ¬ 
ated in the median third of the length, and occa¬ 
sionally one or two much less conspicuous nodes 
near the anterodorsal angle; valve edges thin, 
bordered, gaping anteriorly and posteriorly; test 
phosphatic, thin, pliable, closely punctate ex¬ 
teriorly. M. Camb. 

*W. apicalis U and B (278—5). M. Camb.: Anz. 
(Bright Angel). 

BEYRICHONA Matthew 1886 
(= escasona Matthew 1902) 

(*B. papilio). Characterized by subtriangular outline 
of valves, and a broad, undefined depression in the 

dorsal slope. L. and M. Camb. XT n 

*B. papilio Matthew (278 -7). L. Camb.: N. B. 

(Hanfordian). . „ . 

B. tinea Matthew (278—6). L. Camb.: N. B. 

(Hanfordian). 

HIPPONICHARION Matthew 1886 
(*H. eos). Like Beyrichona in shape of valves, mid- 
dorsal depression, and in disposition of surface 
ridges and nodes; characterized by greater distinct¬ 
ness of lateral ridges, these extending as sharply 
defined elevations from cardinal angles to a point 
near middle of ventral border. L. and M. Camb. 

H. minus (Matthew) (278—14). L. Camb.: N. B. 

(Hanfordian). 

INDIANA Matthew 1902 emend Ulrich and 

Bassler 1931 

(*/. lippa Matthew, selected by U and B). Dis¬ 
tinguished from Bradoria by the entire absence of 
ocular and other tubercles, greater gape in ends and 
ventral parts of carapace, and in slight inequality of 
dorsal parts of valves; shell surface polished. L. and 

M I.faba Ulrich and Bassler ( 278 —8-12). M. Camb.: 
Ariz. (Bright Angel). 

DIELYMELLA Ulrich and Bassler 1931 

(*D. recticardinalis) . Differs from Indiana by 
greater development and more prowlike shape of 
anterior part, and wider gape of valves. L. and M. 

^ *D. recticardinalis U and B (278 — 13). L. Camb.: 
Ariz. (Bright Angel). 


Order Ceratiocarina. Carapace bivalve with 
rostrum free. 


CKRATIOCARIS McCo.v 1X49 

(*f\ mlenoides). Carapace connoting of a smooth, 
pod-shaped, bivalve shell, without eye nodes; valves 
of carapace elongate, subovatc. or Hubquudrab., 
narrow in front, truncated (but not incurved) be¬ 
hind; a free lanceolate rostnim o<- C i:r.s; body ol 1 4 
or more segments, of which from 4 to 7 extend be¬ 
yond carapace; some of these have obscure brum Inal 
appendages; telson a long-pointed spine with two 
smaller lateral spines (eeroopods) articulated to it. 

C. acuminata Hall (278-17, IX). Carapace large, 
tapering in front, broad medially, and rather ab¬ 
ruptly truncated behind; surface with line, raised, 
longitudinal lines; the next to the last segment long; 
telson and lateral spines short. M. Sil.: N. x • 
(Bertie). 

CARYOCARIS Salter 1862 
(*C. wrightii). Carapace long, pod-shaped, bivalve, 
rounded anteriorly, subtruncate behind, and with 
back and front subparallel; hinge pits distinct; 
surface smooth or with oblique wrinkles near mar¬ 
gins; commonly occurs with graptohtic assemblages. 
Ord. (N. America; S. America; Europe; Australia), 

Sil 

C. curvilata Gurley (279-3, 4). Ord.: Widespread 
throughout N. America in graptohtic shales 

C. oklahomensis Decker (279—1, 2). Sil.: Okla. 

(Henryhouse). 

COLPOCARIS Meek 1872 

(*C. bradleyi). Carapace smooth, with deep an¬ 
terior marginal sinus and sharp extremity; caudal 
plate with three spines. Dev., Miss. 

C. woodfordi Cooper (279-17-19). Dev.: Okla. 

(Woodford). , 

C. elytroides (Meek) (279-20-24). Dev.: Okla. 

(Woodford); Miss.: Ky. (Waverly). 

C. bradleyi Meek (279—16) Miss.: Ky. (Wav¬ 
erly). 

ECHINOCARIS Whitfield 1880 
(*£. suhlevis). Short-hinged, bivalve, suboval shell 
which is broad in front, with free rostrum, not 
curved behind, and without posterolateral spines; 
a single 5-shaped keel on each valve and sometimes 
a small accessory ridge near hinge; surface punc¬ 
tate and pustulose; six of body segments exposed 
and bearing small spines on their surface and pos¬ 
terior margin; telson and lateral spines of unequal 
size. Dev. 
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[Figures are *1 and from USNM, Pr 78 (4). unless otherwise indicatod-l 

w. —. .pp. .. b. —. bub. .....». 

shell (x4); the type, a left valve. .6. with ventralI portion h‘ ^ M extended 7 . B . papilio. Right valve. 8-12. Indl.n.fab. 

metis recticardinalis. A large and typical right valve . ppo origin*! holotype figured by Walcott. 17, 18. Ceratlocarla 
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SUBCLASS BRANCHIOPODA 
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E. punctata (Hall) (279—42). Hamilton-Ithaca: 

N. Y., Wia. 

E. socialis Beecher (279—32, 39). Chemung: 
N. Y., Pa. 

*E. sublevis Whitfield (279—37, 38, 41). U. Dev.: 
Ohio 

TllOPIDOCARIS Beecher 1884 

(*T. bicarinata). Carapace bivalve, with truncate 
posterior margins divided by median lanceolate 
plate and an elongate rostral plate in cephalic region; 
eye node well defined; other nodes of cephalon ob¬ 
scure; rostrum narrow and ridged; valve surfaces 
with one or more strong, longitudinal keels; abdomen 
with two exposed segments which are subcylindrical 
and without small spines. U. Dev., Miss. 

+T. bicarinata Beecher (279—33). Two strong, 
lateral carinae, and a shorter intercalated one in 
cephalic region. Chemung: Pa. 

T. altemata Beecher (279—40). Valves elongate 
with seven alternating longitudinal carinae and two 
spines on posterior margin which are continuations 
of fifth and sixth carinae; stronger carinae with pits 
on summit; several minor intercalated carinae in 
cephalic region. Miss.: Pa. (Waverly). 

Order Rhinocarina. Carapace bivalve, with free 
rostrum and narrow median dorsal plate separated 
from valves by straight or slightly curving hinge 
at each side; ocular nodes clearly defined, with dis¬ 
tinct pit at summit. 

RHINOCARIS Clarke 1888 
( *R. columbina). Valves in contact at only a single 
point; divided by median dorsal plate and anterior 
rostrum; carapace smooth, except for fine, raised 
longitudinal striae; ocular nodes well defined; poste¬ 
rior margin concave; abdomen with two or three 
segments, the last one the longest, all diagonally 
striated; telson broad; lateral spines fimbriated on 
their margins. Dev. 

*R. columbina Clarke. Rostrum long and slender; 
median plate spatulate; broadening furrows diverge 
backward from eyes; lateral carinae faint. Hamilton: 

N. Y. 


trill spinous prolongation and strong lateral eariua; 
surface with elevated lines parallel to ventral mar¬ 
gin, strong and frequently interrupted. Hamilton, 
Ithaca: N. Y. 

R. capsella Hall and Clarke (279 35). Hamilton, 
Ithara: N. Y. 

Order Discinocarina. Subcircular or oval, ehiti- 
nous shields, with a triangular rostrum tilling an 
anterior notch; surface ornamented with raised con¬ 
centric. lines. 

SPATHIOCARIS Clarke 1882 
(*S. emersoni). Carapace in one piece, oblong ellij>- 
tical, convex, with apical point near focus of the 
ellipse, from which point a cleft extends posteriorly, 
widening to margin. Dev. 

S. woodfordi Cooper (279-25-29). Woodford: 

Okla. 

Archaeostraca Incertae Sedis 

EOPTERIA Billings 18G5 
( *E . typica). Carapace bivalve, closely resembling 
the pelecypod genus Pterinca in general form; valves 
equally convex. L. Ord. (Newf.; eastern N. America). 

*E. typica Billings. Canadian: Newf. 

E. richardsoni Billings (297—7, 8). Beekman- 
town: Que. 

RIBEIRIA Sharpe 1853 

(*R. pholadiformis). Arched, univalve shell without 
corrugations, with strong beaks, and open at the 
ends and along basal margin; a thick, transverse 
internal plate marks anterior extremity, behind 
which is a corrugated boss for muscle attachment. 
Ord. (eastern N. America). 

R. (Ribeirina) calcifera Billings (297—17-19). 
Beekmantown: Eastern Canada; Pa. 

R. nuculitiformis Cleland (297—20-22). Differs 
from preceding in presence of fold near dorsum and 
in depth of notch. Beekmantown: N. Y. (Tribes 
Hill). 

Subclass Branchiopoda 

Primitive crustaceans with elongate form; some 
lack shells, whereas others have a chitinous or cal- 
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R. scaphoptera Clarke (279—34). Rostrum strong- 
curved, rather thick; valves with posterior ven- 


(Figure* are xl unless otherwise indicated.) 

1-4 Carvocaris sm> 1 2. C. oklahomensis (x4) [JP 9). Holotype and counterpart. 3. 4. C. curvilata (GSA, M 2). Complete specimen (x4 
„ .... trov’ensls (x6) fUSNM, Pr 78 (4)1- Impression of valve interior; well preserved left valve. 7-9. SchIzodfscuB capsa T a 

SV 7 ^il prS^rprofil. aid top views of an enlarged specimen (x3>. 10-15 Esther,, spp (N Y St Mu, Rp a 

N Y 7J. A ,; 4 rM V rIvp And two larger left valves. 13-15. E. membranacea. Interior view (x4); exterior view of a 

19001 - T, 1 , 2 ; C. bradleyl [Pa. Ohio 2], 17-19. C. woodfordi [JP 6]. Right side 

young shell (*?). a Q f digeative muscle attachment (x7). 20-24. C. elytroides. 20: A right carapace in matrix (Pal Ohio 2). 

and anterim-^iewB dil^rnTdigeati ve muscle attachment (x6); dorsal view. 25-29. Sp.thiocaris woodfordi (x0.7) 
fjP el' £ 27 MedTan and left side views of an incomplete specimen. 26: Complete valve. 28. 29: Median and left side views of a nearly 
’ # * nH im#n 30 31 Leala tricarinata (x2) [Ind G S 13]. Top and side views of complete shell. 32. Echlnocarie socialis [Pal N Y 7], 
r .v complete mature K5SSSF 33. xiopldoc.ris blearl n.t. (xl.3> [GSL. QJ 5SJ. Folded carapace *th abdomen, tebrnn. and 

A a 34 35 Rhlnoearls spp [N Y St Mus. Rp Pal 1900J. 34. R. acaphoptera. Left exterior. 35. R. capsella. Right view of 

cercopod. “* ® LmVnIC 57 (2)1. A large doreal shield; a. antenna. 37-39. Echlnocarie spp. [Pal N Y 7J. 37. 38. E. 

anblaeria^The type specimen (xl. x2). 39. E. socialis. An expanded carapace, somewhat enlarged. 40. Tropldocarls alternate (xl.3) [GSL. 
QJ 58|^EnU« uStimUZ 41,42. Echinocarta spp. [Pal N Y 7J. 41. E. aublaeria. Portion of abdomen and postebdomen (x2). 42. E. punctate. 

A nearly entire specimen. 
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c.iroo-chitinous carapace or a calcareous bivalve 
f--liell; habitat, all kinds of water. L. Camb.-Recent. 

Order Conchostraca. Carapace bivalve, chitinous, 
or calcareo-chitinous; eyes sessile; 10 to 27 pairs of 
appendages; shells frequently confused with ostra- 
oodes and small molluscan shells, from which they 
are often difficult to differentiate. L. Camb.—Recent. 

FORDILLA Walcott 1886 
{*F. troyensis Rarrande). Outline like a pelecypod, 
but shell calcareo-phosphatic and very small; pos¬ 
sesses typical conchostracan characters. L. Camb. 

*F. troyensis Rarrande (279 —o, 6). L. Camb.: 
X. Y. 

SCHIZODISCUS Clarke 1888 
( *S. capsa). Carapace bivalve, shield-shaped, with 
a straight hinge which is in the major axis of the 
shield; each valve nearly a semicircle; surface con¬ 
centrically ridged. Dev. (X. Y., Pa.). 

*S. capsa Clarke (279 —7-9). Reak somewhat ec¬ 
centric; anterior end curved to less radius than 
posterior; concentric striation regular. Hamilton: 

X. Y. 

LEAIA Jones 1862 

(*Cypricardia leidyi Lea). Carapace angulated by 
diagonal ridges which extend from near beak to 
lower margin. Penn., Perm. (N. America; Europe). 

L. tricarinata (Meek and Worthen) (279 —30, 31). 
Three smooth carinate ridges, the anterior curved, 
the dorsal ones defining an escutcheonlike area. 
Penn. : Ind., Ill. 


1 In revising and illustrating the Ostracoda we have had 
the advice, suggestions, and assistance of the following 
specialists: C. I. Alexander, R. S. Bassler, C. H. Blake, 
C. L. Cooper, C. G. Croneis, H. V. Howe, the late E. M. 
Kindle, Betty Kellett Nadeau, and F. M. Swartz. To these 
we extend our grateful acknowledgments. 

Generic characterizations are based largely on the 
descriptions by Ulrich and Bassler and by Bassler and 
Kellett (see list of references); the taxonomic order of 
genera is essentially that suggested to us by Swartz, who 
also contributed to the introductory remarks and to the 
discussion of orientation. It is assumed that the investi¬ 
gator will have access to the works of Bassler and Kellett, 
and of Swartz; hence family characterizations have been 
omitted but the genera are discussed and illustrated in 
family groups. 

2 Few references to Paleozoic Ostracoda previous to 
Jan. 1, 1934, are listed here because the bibliography in 
Bassler and Kellett (see below) is assumed to be complete 
to that date; many other references not listed here, espe¬ 
cially those on Mesozoic and Cenozoic genera, will be 
found in some of the works cited below. 

Students of Cretaceous and Tertiary Ostracoda are 
dependent upon European authors for descriptions and 
classifications of most genera. The two most important 
European references (both dealing with Recent species) 
follow: Sars, G. O., An account of the Crustacea of Nor¬ 
way, v 9, Ostracoda, p 1—277, pi 1—119, 1928, published by 
the Bergen Museum and sold by Alb. Aammermeyers 
Forlag, Oslo. Muller, G. W., Fauna and Flora des Golfes 
von Neapel . . . [and the adjoining sea area], published by 
the Zoological Station of Naples, Mon 21: 1-404, pi 1-40 
(double and colored), 1894. This report is most important, 


*L. leidyi (Lea). Ridges beaded, anterior one 
straight; no dorsal one; concentric ridges fewer 
and more distant than in preceding. Pottsville: Pa. 

ESTHERIA Riippell 1837 

( *E. dahalacensis) . Carapace bivalve; valves thin, 
hence, unlike ostracodes, wrinkled when crushed; 
valves rounded and united by a straight, toothless 
margin; external surface with concentric ridges, 
between which are more or less regularly interlac¬ 
ing or branching striae; beaks not sharply defined, 
the umbonal region in some species bearing an eye- 
spot or anterior muscle scar; habitat, fresh and 
brackish waters. Dev.-Recent 

E. membranacea Pacht (279—13—15). Dev.: N. Y. 
(Oneonta-Catskill). Old Red Sandstone of Scot¬ 
land and Russia. 

E. ortoni Clarke (279—10-12). L. Penn.: Ohio 
(Conemaugh). (Occurs with Leaia tricarinata.) 

E. ovata (Lea). Similar to preceding, but about 
twice as large, and beak is nearer the regularly 
rounded anterior end; valves equal and without 
radiating ridges; surface finely pitted and with 
strong concentric lines. Trias.: Newark of Pa., Va., 
N. C., S. C., Utah. 

Subclass Ostracoda 1 - 2 

General Features. Ostracoda are small, aquatic 
or more commonly marine crustaceans, indistinctly 
segmented and completely inclosed by a horny or 
calcareous bjvalve carapace. The valves are right 
or left in position, hinged dorsally where they are 
joined by a membrane, and in contact or overlap¬ 
ping ventrally. 

not only for ecological discussions, but because Muller’s 
descriptions of the finer parts of the carapace have made 
possible the proper recognition of Cretaceous and Tertiary 
genera and specieB. 

Agnew, A. F., Bibliographic index of new genera and 
families of Paleozoic Ostracoda since 1934: JP 16: 756- 
763, 1942. Alexander, C. I., Ostracoda of Cretaceous of 
North Texas: U Tex B 2907: 1-137, pi 1-10, 1929; Sexual 
dimorphism in fossil Ostracoda: Am Mid Nat 13: 302-311, 
1932; Preparation and study of fossil Ostracoda: Micropul 
B 4: 1-11, 1933; Shell structure of Cytheropteron, and fossil 
species from Cretaceous of Texas: JP 7: 181-214, il, 1933; 
Monoceratina and Orthonotocylhere from Cretaceous of 
Texas: JP 8: 57-67, il, 1934; Ostracoda of Midway (Eo¬ 
cene) of Texas: JP 8: 206-237, il, 1934; Eucythere, Cythe- 
rura, Eucytherura, and Loxoconcha from Cretaceous of 
Texas: JP 10: 689-695. il. 1936. Alexander, C. I. and 
C. W., Reversal of valve size and hinge structure in a 
species of Cylheridea: Am Mid Nat 14: 280-283, il, 1933. 
Bassler, R. S., Stratigraphic significance of Ostracoda: 
GSA, B 22: 275-278, 1911; Ostracoda from Devonian 
(Onondaga) chert of West Tennessee: Wash Ac Sc, J 31: 
21-27, il, 1941. Bassler, R. S., and Kellett, B., Biblio¬ 
graphic Index of Paleozoic Ostracoda: GSA, Sp 1: 1-500, 
il, 1934. Blake, C. H., Notes on Ostracoda: JP 5: 160-163 
il, 1931. Bonnema, J. H., Orientation of the carapaces of 
Paleozoic Ostracoda: JP 4: 109-120, il, 1930; JJP 6: 288- 
295, 1932. Bradfleld, H. H., Pennsylvanian Ostracoda of 
the Ardmore Basin, Oklahoma: B Am Pal 22 (73): 1—173, 
il, 1935. Bradley, P. C. S., Shell structure of Ostracoda and 
its application to their paleontological investigation: An 
Mag N H (11) 8: 1-33, 1941. Branson, C. C., Fresh-water 
invertebrates from Morrison of Wyoming: JP 9: 514 522, 
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Since the valves are held on the right and left 
sides of the bilaterally symmetrical animal, they 
tend to be mirror images of each other. This funda¬ 
mental symmetry is commonly disturbed, however, 
though in general inconspicuously, by overlap of 
one valve on the other along the free margins, the 
hinge, or both; by difference in convexity, especially 
in the dorsal region, or by differential protrusion of 
parts of the margin; or, very rarely, by dissimilari¬ 


ties of surface ornauieutati'm. Jr* addition, son e 
ostracodcs exhibit dimorphic .veilings <• , ■ u hea, 
which if strongly developed g've two gi >ups of indi¬ 
viduals of markedly different aspect. .\>>preciuble 
structural changes from immature to adult, stage-, 
have also been demonstrated for some groups of 
ostracodes. 

Criteria Used in Identifying and Classifying Os 

tracoda. The classification of modern Ostracoda is 


il, 1935; correction in JP 10: 323. 193G. Chapman, F., Plio¬ 
cene Ostracoda from California: U Cal Dp (J, ft 2 : 93-100. 
il, 1896. Cooper, C. L.. Chester ostracodes of Illinois: 111 
G S, Rp.Inv 77: 1-101, pi 1-14, 1941. Coryell, H. N.. and 
Cusltley! V. A., New ostracodes from Harugan of Okla¬ 
homa: Am Mus Nov 748: 1-12, il. 1934. Coryell. H. N. 
and Fields, S., A Gatun ostrncode fauna from Cativa, 
Panama: Am Mus Nov 956: 1-18, il, 1937. Coryell, H. N., 
and Johnson, S. C., Ostracoda of Clore of Illinois: JP 13: 
214-224, il, 1939. Coryell, H. N., and Malkin, D. S., Hamil¬ 
ton ostracodes from Arkona, Ontario: Am Mus Nov 891: 
1-20, il. 1936. Coryell, H. N., and Schenck, H. G., Type 
of Lepcrdilella: JP 15: 176-177. 1941. Coryell, H. N., and 
Sohn, I. G., Ostracoda from Mauch Chunk Mississippian 
of West Virginia: JP 12: 596-603, il. 1938. Coryell, H. N., 
and Williamson, M., Ostracoda fauna of Waldron shale, 
Indiana: Am Mus Nov 870: 1—7, il, 1936. Cronels, C. G. 
Taxonomy of Chester ostracodes: DUB, JSL 34: 28-32, 
1939. Cronels, C. G., and Bristol, H. M., New ostracodes 
from Menard formation [III.]: Idem, 65—102, il, 1939. 
Cronels, C. G., and Funkhouser, H. J., New ostracodes 
from Clore formation [Ill.]: Idem 33: 331-360, il, 1938. 
Cronels, C. G., and Gale, A. S., Jr., New ostracodes from 
Golconda formation (Ill.): Idem, 251-295. il. 1938. Cronels 
C. G., and Gutke, R. L., New ostracodes from Renault 
formation [Ill.]: Idem 34: 33-63, il. 1939. Cronels, C. G., 
and Thurman, F. A., New ostracodes from Kinkaid forma¬ 
tion [Ill.]: Idem 33: 297-330, il. 1938. Gels, H. L.. Ostra¬ 
codes from Salem of Indiana: JP 6: 149-188. il, 1932. 
Gooch, D. D. t Cythercis from Eocene of Louisiana: JP 13: 
580-588. il, 1939. Harper, F., and Sutton, A. H., Ostra¬ 
codes of Morrison formation from Black Hills, South 
Dakota: JP 9: 623-628, il, 1935. Howe, H. V., Cytherel- 
loidea in Gulf Coast Tertiary: JP 8: 29-34, il, 1934; 
Bairdia subdelloidea (Muenster) in American Tertiary: 
JP 8: 388-389, il, 1934; Eucylhere from Tertiary of 
Mississippi: JP 10: 143-145, il, 1936. Howe, H. V., and 
Chambers, J., Louisiana Jackson Eocene Ostracoda: 
La Dp Con, GB 5: 1-65, il. 1935. Howe, H. V.. and Gar¬ 
rett, J. B., Jr., Louisiana Sabine Eocene Ostracoda: Idem. 
GB 4: 1-65, il. 1934. Howe, H. V., and Law, J., Louisiana 
Vicksburg Oligocene Ostracoda: Idem, GB 7: 1-96, il, 
1936. Howe, H. V., and Stephenson, M. B., Ostracoda of 
Area zone of Choctawhatchee Miocene of Florida: Fla Dp 
Con. GB 13: 1-47, il, 1935. Israelsky, M. G., Upper Cre¬ 
taceous Ostracoda of Arkansas: Ark G S, B 2: 1—20, il, 
1929. Johnson, W. R., Ostracoda of Missouri series in 
Nebraska: Neb G S. P 11: 1-52. il. 1936. Jones, T. R.. 
Fossil Ostracoda from Colorado [Jurassic. Morrison): 
G Mag (3) 3: 145-148, il. 1886; Fossil Ostracoda from 
Wyoming and Utah [Bear River and Montana forma¬ 
tions): G Mag (3) 10: 385-391. il. 1893. Kay, G. M., 
Mohawkian Ostracoda: JP 8: 328-343, il, 1934; Ordo¬ 
vician Mohawkian Ostracoda: Lower Trenton Decorah 
Fauna: JP 14: 234-269, il. 1940; correction, JP 14: 615, 
1940. Kellett, B., Ostracodes from Upper Pennsylvanian 
and Lower Permian strata of Kansas II, Bairdia: JP 8: 
120-138. il. 1934; III, Bairdiidae (concluded), Cytherel- 
lidae, Cyprinidae. Entomoconchidae, Cytheridae. and 
Cypridae: JP 9: 132-166, il, 1935; Carboniferous ostra¬ 
codes: JP 10: 769-785, il, 1936; JP 11: 80. 1937. Kum- 
merow, E., Orientation of carapaces of Paleozoic Ostra¬ 
coda: JP 5: 155-159, 1931. Lalieker C. G., Cavellina nebras- 
censis (Geinitz): JP 9: 744-745, 1935. Loetterle. G., 


Micropaleontology of Niobrara formation in Kiuishh 
N ebraska, and South Dakota: Neb G B 12 12): 13- 1 •• 
40-56, 64-65, il. 1937. Martin, J. L., Cluiborric Eocene 
species of Cytheropteron: JP 13: 176-182, il, 1939. Morey, 
P. S., Ostracoda from basal Mississippian in central 
Missouri: JP 9: 316-326, il, 1935; Ostracoda from Amsdei 
formation of Wyoming: JP 9: 474-482, il, 1935; Ostra 
coda from Chouteau formation of Missouri: JP 10: 114- 
122, il, 1936. Morrow, A. L., Ostracoda from Upper Cre¬ 
taceous of Kansas: JP 8: 186-205, il, 1934. Murray, G., Jr., 
Claiborne Eocene species of Loxoconcha: JP 12: 586- 
595, il, 1938. Payne, K. A., Pennsylvanian Ostracoda from 
Indiana: JP 11: 276-288, il. 1937. Peck, R E., Lower 
Cretaceous Rocky Mountain nonmarine fossils: JP 15: 
285-304, il, 1941. Roth, R. f Some Morrison Ostracoda: 
JP 7: 398-405, il. 1933. Schllder, F. A., Cypraecea: Fos 
Cat. pars 55: 1-276, 1932. Scott, H. W., and Borger, H. D., 
Pennsylvanian ostracodes from Lawrence Co., Illinois: 
JP 15: 354-358, il. 1941. Sohn, I. G„ Check list of Mis¬ 
sissippian Ostracoda of North America: JP 14: 154-160, 
1940. Spivey, R. C., Ostracodes of Maquokcta of Iowa: 
JP 13: 163-175, il, 1939. Stadnichenko, M. M., Ostra 
coda of marine Yegua of type sections: JP 1: 221-251, 
il, 1927. Stephenson, M. B., Shell structure of Cytheridea: 
JP 10 : 695-704, il. 1936; Middle Tertiary Cytheridea: JP 
11: 145-159, il, 1937; Miocene and Pliocene Cytheridea 
of Florida: JP 12: 127-148, il, 1938; Lower Eocene Cyther¬ 
idea from Alabama: JP 12: 570-585, il, 1938; Claiborne 
Eocene Ostracoda of genus Cytheridea from Gulf Coast: 
JP 16; 105-115, il, 1942. Stewart, G., Ostracodes of 
Silica shale, Middle Devonian, of Ohio: JP 10: 739-764, 
il. 1936; correction, JP 11: 368. 1937. Stewart, G., and 
Hendrix, W. E., Ostracodes as a possible aid in the Olen- 
tangy shale problem (Abst): GSA, B 50: 1988, 1939. 
Sutton, A. H., and Williams, J. R., Ostracoda from Weches 
of Texas: JP 13: 561-574, il, 1939; JP 14: 163, 1940. 
Swartz, F. M., Revision of Primitiidae and Beyrichiidae, 
with new Ostracoda from Lower Devonian of Pennsyl¬ 
vania: JP 10: 541-587, il. 1936. Swartz, F. M., and 
Swain, F. M., Ostracodes of Onondaga of central Penn¬ 
sylvania: GSA, B 52: 381-458, il. 1941. Telchert, C.. 
Ordovician and Silurian faunas from Arctic Canada: 6th 
Thule Exped, Rp 1 (5). 1937 (Copenhagen). Turner, M. C.. 
Middle Devonian Ostracoda from oil wells in southwestern 
Ontario: B Am Pal 88: 1-32, il. 1939. Ulrich, E. O., Lower 
Silurian [Ordovician) ostracoda of Minnesota: Minn G S 
3 (2): 629-693, il, 1897; Eocenic Ostracoda of Maryland: 
Md G S, Eoc: 116-122, il, 1901. Ulrich, E. O., and Boss¬ 
ier, R. S., Miocenic Ostracoda of Maryland and Virginia: 
Md G S. Mice: 98-130, il, 1904; Paleozoic Ostracoda; 
their morphology, classification, and occurrence. Md G S, 
Sil: 271-391, il. 1923. Vanderpool, H. C., Fossils from 
Trinity group (Lower Comanchean): JP 2: 95—107, il, 
1928; Upper Trinity microfosails from southern Okl&homa: 
JP 7: 409-410, il, 1933. Warthln, A. S., Jr., Common 
Ostracoda of Traverse group: U Mich Mus Pal, Contr 4: 
205-226, il, 1934; Catalogue of North American Devonian 
fossils: Type Invertebrate fossils of North America: 
Beyrichiacea, Sheets 1—105, il, 1937. Wilson, C. W., Jr., 
Fauna of McAlester shale, Pennsylvanian, of Muskogee 
Co.. Oklahoma: JP 7: 412-422. il. 1933: Ostracode fauna 
of Birdsong (Helderberz) of western Tennessee: JP 9: 
629-646, il. 1935. 
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based to an important extent on features of tin- 
appendages. Since these are not observable in fossil 
material, relationships must be determined from 
the valves of the carapace alone. The following 
carapace features are useful in identifying and classi¬ 
fying fossil ostracodes: (1) Shape or outline as seen 
in side view; (2) general characteristics of surface 
ornamentation; (3) nature and position of adductor 
muscle scars; (4) contact relations of valves; (5) na¬ 
ture of dimorphic structures if developed; (<>) micro- 
structure of shell material. 

The significance of these features, both separately 
and in combination, varies widely in different groups 
and must be determined by careful studies of per¬ 
sistence through related species and genera. 

Contact Relations of Valves. The valves of an 
ostracode carapace may meet in simple contact, or 
one may overlap the other along the free margins. 
In the latter case the larger valve may have a groove 
or rabbet for receiving the edge of the smaller. The 
hingement may be simple or specialized; if special¬ 
ized, there may be interlocking bars and grooves 
together with denticulations and sockets. 

Microstructure of Shell Material. The valves of 
modern ostracodes consist of two shell layers. The 
outer lamella is the thicker and is calcified through¬ 
out; the inner lamella may be membranous, as in 
the Cytherellidae, but usually consists of a calcified 
peripheral area and a central membranous area. The 
calcified part of the inner lamella is fused to the 
outer, in some genera entirely, in others only in a 
peripheral zone. The inner line along which the two 
unite is the line of concrescence (pi 291, 292). 

The actual inner edge of calcification of the inner 
lamella is designated the inner margin, and it may 
lie either at or well within the line of concrescence, 
depending upon the width of the calcified portion of 
the inner lamella and upon the width of the zone of 
concrescence. The line of concrescence and inner 
margin may closely parallel the outer margin of the 
valve, or they may deviate from it in varying degree, 
and either one or both may exhibit a highly complex 
and sinuous course. The position of the line of con¬ 
crescence, in terms of the outer margin of the valve, 
and its relation to the inner margin as well, are of 
much taxonomic significance. 


The walls «<f the valves an pierced by numerous 
canals whi« h open on both the inner and outer sur¬ 
faces. Two types of canals arc reeogni.'.ed. Utidini 
amah pierce the outer margins of the -alves and 
open internally along the line of concrescence; /wc- 
ranals lie perpendicular to the valve surface. In 
different species and genera the canals may vary in 
number, size, and nature. Radial canals, for instance, 
may develop bulbous enlargements and funnel- 
shaped openings. 

The characteristics of the inner lamella and of t he 
pore canals in modern, Tertiary, and Cretaceous 
ostracodes have been used extensively by numerous 
investigators in the last few decades, and are certain 
to continue in importance in future studies. In ostra¬ 
code assemblages of Paleozoic age, however, preser¬ 
vation of shell matter is rarely good enough for the 
determination of microstructure. 

Orientation. Orientation of Recent ostracodes, 
based on full knowledge of the animal's anatomy, 
can be applied with confidence to the many closely 
related Tertiary and Cretaceous forms. Paleozoic 
ostracodes, however, are far removed from modern 
types, and there is wide divergence of opinion among 
specialists both as to actual and comparative orien¬ 
tations and valid criteria which may be used in 
determining orientation. 

Numerous investigators' have considered the moot 
question and have then tried to follow some definite 
practice more or less consistent with the principles 
they erected. These attempts have resulted in con¬ 
siderable disagreement and confusion, and it is be¬ 
yond the scope of the present discussion to attempt 
a complete analysis of the question of orientation. 
It seems advisable, therefore, to use the same de¬ 
scriptive and caption designations employed by the 
investigators from whom characterizations and illus¬ 
trations have been taken. We shall, in some instances 
however, purposely avoid the question of orientation 
by the simple expedient of using side or lateral 
instead of right or left, and end instead of anterior or 
posterior. 

'Ulrich and Bassler 1908, 280-282; 1923, 283-285. 
Bonnema 1930. 109-120; 1932. 288-295. Kummcrow 1931. 
155-159. Geis 1932, 150-155. Swartz 1933, 231-243; 1936, 
557-562. War thin 1933, 442. Croneis 1939, 27-32. 
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History and Study. Most modern ostracodes live 
mi marine or brackish water; the Cypridae, however, 
inhabit fresh water. They are gregarious and live 
oil her as plankton or as benthos at almost any 
oceanic depth. Most ostracode shells are small and 
many may be overlooked unless searched for with a 
lens. \\ ashings of shales and residues from dissolved 
rocks often yield well preserved shells. Fossil ostra¬ 
codes first appear in Ordovician rocks and are well 
represented throughout the subsequent periods to 
the Recent. 

In the past 20 years Ostracoda have been exten¬ 
sively studied because of the recognition by petro¬ 
leum geologists of their value for surface and sub¬ 
surface correlation. This great impetus to their study 
has carried into the educational institutions and 
has resulted in the description and illustration of 
many new genera and species as well as in consider¬ 
able taxonomic rearrangement. Only about half of 
the known fossil genera have been included, but the 
omitted ones are of relatively little importance at the 
present time. 

LEPERDITIA Rouault 1851 

(*L. Itrittanica) . Shell suboblong with an oblique 
backward swing; comparatively large, commonly 
exceeding 8 mm in length; dorsal edge straight, 
generally angular at the extremities; ventral outline 
rounded, greatest thickness in ventral half, lower 
edge usually also blunt; valves unequal, right larger 
and overlapping ventral edge of left; hinge simple; 
surface frequently horny in appearance, smooth and 
glossy in most cases, granulose or minutely punctate 
in others; a small tubercle or eye-spot generally 
present on anterodorsal fourth, while a large 
rounded, subcentrally situated muscular imprint is 
a well marked feature of the interior and sometimes 
distinguishable even on the exterior; several hun¬ 
dred species. Ord.-Carb. 

L. fabulites (Conrad) (280—1-4). Eye tubercle 
small; hinge line central; one of the best index 
fossils of the Mid-OrHovician. Widespread in 
eastern N. America in Stones River and Black River 
strata. 

L. alta Conrad (280—9—12). Small, nearly sym¬ 
metrical, strongly convex; length 1.5 times height; 
eye tubercle pronounced, one-fourth of valve length 
from anterior end, and same distance from dorsal 
line. Sil. : Cayugan and Keyser of eastern N. Amer¬ 
ica. 

L. scalaris (Jones) (280—5-8). Cayugan: Ont. 
(Akron); N. Y. (Cobleskill). 

ISOCHILINA Jones 1858 

(*Leperditia Ottawa). Like Leperditia, but exteriorly 
valves appear equal in every respect though actually 
within left valve is a sloping area which is over¬ 
lapped by a corresponding beveled edge of the right 
valve; surface may be lobed or nodose. Ord.-Dev. 

*1. Ottawa (Jones) (280—13). L. Ord.: Que. 
(Beekmantown); Ala. (Ridley). 


I. jonesi Wetherby (280—14-16). M. Ord.: Ky. 
(Perryville), Tenn., Ala. (Cannon). 

APARCHITES Jones 1889 
CM. whiteavesi). Shell not over 3 mm long, equi- 
valved, subovate or oblong; hinge straight, ventral 
edge thickened, often beveled or channeled; surface 
convex, mostly in ventral half, smooth. Ord.-Dev. 

*A. whiteavesi Jones (280—20). Richmond: Man. 

A. minutissimus (Hall) (280—21). U. Ord.: Anti¬ 
costi; N. Y., Ohio; Man. 

A. canadensis Fritz (280—17-19). M. Dev.: 
Ont. (Onondaga). 

PAR APARCHITES Ulrich and Bassler 1906 

(*P. humerosus). Like Leperditia, except for smaller 
size; like Aparchites, but with ventral edge of right 
valve overlapping simple beveled edge of left, and 
dorsal edge of left overlapping right valve; smooth 
spine often present in anterodorsal angle. Dev.- 
Perm. 

P. nicklesi Ulrich (280—22, 23). Hinge line 
prominent; anterior end more oblique than posterior; 
eye tubercle sharp; convexity moderate. Miss.: Ky. 
(Chester), Ill. (Warsaw, Clore), Mo. (Bushberg, 
Chouteau), Ark. (Moorefield, Batesville, Fayette¬ 
ville), Wyo. (Amsden). 

P. inornatus (McCoy) (280—26). Chester: Ill. 
(Golconda). 

P. wapanuckensis Harlton (280—24, 25). Penn.: 
Okla. (VVapanucka, Johns Valley). 

*P. humerosus U and B (280—27-30). More 
convex than P. nicklesi ; hinge line sunken from ele¬ 
vation of dorsal portion. U. Penn., Perm.: Kan. 
(Elmdale-Ft. Riley), Tex. 

SCHMIDTELLA Ulrich 1892 

(*S. crassimarginata) . Unsulcated shells, 2 mm or less 
long; short, subovate, broadly umbonate; most con¬ 
vex in dorsal region and pinched in ventral slope; 
right valve overlapping left ventrally. Ord., Sil.; 
Penn.? 

*S. crassimarginata Ulrich (280—35-37). Center 
of valve strongly elevated; surrounded by marginal 
depression. Ord.: Chazyan of N. Y. (Valcour); 
Stones River of Ala. (Lebanon); Black River of Wis. 
and III. (PlattevilJe), Minn, 

LEPERDITELLA Ulrich 1894 
(* Leperditia rex Coryell and Schenck, new name for 
L. inflata (Ulrich)). Left valve is larger and has a 
groove within ventral border into which simple edge 
of right valve is received; faint broad depression 
usually present in central part of dorsal half; length 
1 to 3 mm. Ord.-Dev. 

*L. rex C and S (280—31). M. Ord.: Ky. (Rid¬ 
ley). 

L. tumida (Ulrich) (280-32-34). M. Ord. 
(Lowville): Pa., Va., Ky., Tenn. 

MACRONOTELLA Ulrich 1894 
( *M. scojieldi). Shell semicircular or semiovate with 
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n long, nearly straight hinge line; valves equal, in¬ 
flated ccntrodorsally, without ridges or sulcus hut 
exhibiting a smooth, subcentral spot where reticular 
ornamentation is lacking. Ord.—Dev. 

*M. scofteldi Ulrich (280—42-44). Hinge line 
forming greatest shell width; ends acute or rec¬ 
tangular; length one-half to one and three-fourths 
times height. M. Ord. (Black River): Ivy., Minn. 

M. rugosa (Jones) (280-41). Trenton: Out.; 
N. Y., Minn. (Prosser), la. (Guttcnl>erg, Ion). 


SACCKLATIA Kay 1040 
(M parchitcs arrcctus Ulrich). Valves small, similar; 
outline deeply truncate elliptical; hinge straight, 
relatively long; ends subequal; valves quite convex, 
surface smooth or finely reticulate, having ventral 
swellings, flanges and projections in some species; 
contact with left valve overlapping; bordered by 
marginal granules in some species. Ord. 

*S. arrecta (Ulrich) (280-88-40). Decorah: 

Minn. (Ion). 


CYATHUS Roth and Skinner 1030 
(*C. ulrichi). Shell small, canoe-shaped; valves with 
straight dorsal margin, marked along hinge line by 
V-shaped trough becoming a sharp ridge near ends, 
with no pronounced overlap; surface covered by 
concentric oscillating and bifurcating riblets. L. and 
M. Penn. 

*C. ulrichi R and S (280— 45-4S). Des Momes: 
Mo., Kan. 

AECHMINA Jones and Holl 1809 

(*A. cuspidata). Straight-hinged, simply convex 
shells without pit or sulcus; with single, sometimes 
enormously developed, dorsolaterally directed, dorso- 
median spine or hornlike process. Ord.—Penn. 

A. ionensis Kay (280-54, 55). Trenton: Minn. 

A. richmondensis Ulrich and Bassler (280 51, 

52). U. Ord.: Ind. (Elkhorn). 

*A. cuspidata J and H (280 —53). L. Dev.: N. A . 
(Indian Ladder), W. Va. (New Scotland), Tenn. 

(Birdsong). % „ 

A. bigeneris Swartz (280—60, 61). Possesses 

paraechminid pit and aechminid spines. Dev.: Pa. 

(Shriver). 

PARAECHMINA Ulrich and Bassler 1923 
{* Aechmina spinosa Hali). Like Aechmina, but has 
a pit on posterior side of spine base and more or 
less well defined ridgelike elevation along free edge of 

valve. Sil., Dev. , 

*P. spinosa (Hall) (280 —49, 50). Spine strong, 
pointing upward, outward and forward, sometimes 
slightly bent; a rounded, thickened border sur¬ 
rounds free margins of valves, sometimes pitted. 
M. Sil.: Ont. (Rochester); N. Y. (Rochester), Md., 
Pa. 

Other species: P. abnormis (Ulrich) from N. Y. 
(Rochester); P. postica Ulrich and Bassler, from 
Rochester of Md and Pa. 


PRIMITlA Jones and Moil 1865 
(* Hci/richin manduta). Straight-backed,, d'csnlly 
truncated suboval or sulmvatc; valve surface rather 
regularly convex, with rather well marked but small 
vertical dorsomedian furrow without distinct nodes; 
contact without appreciable overlap: hinge rela¬ 
tively simple, though it mav be a little thickened, 
with faint longitudinal grooves and ridges; no 
dimorphism known; many species. Ord.-Perm. 

1*. (?Plethobolbina) lativia Ulrich (280—58, 50). 
U. Ord. (Richmond): Anticosti (English Head); 
Mich., Ohio, Ind. (Whitewater); Man. (Strong 
Mountain). 

P. seriaia Stewart (280—56, 57). M. Dev.: Ohio 
(Silica). 


PRIMITl ELLA Ulrich 1894 

(*/\ constrict a). Small, straight-backed, equivalved 
shells with broad, undefined median depression 
mainly in dorsal half of valves and with narrow 
border; dimorphism usually present, and probably 
separates this genus from typical primitians. Ord.- 
Dev. 

*P. constricia Ulrich (281 —1-4). M. Ord.: 
Ky. and Tenn. (Lowville), Minn, and la. (Decorah). 

P. unicornis (Ulrich) (281—5-7). With short spine 
near posteroventral margin. Ord.: N. Y. (Canajo- 
harie, Whetstone Bluff), Ohio (Trenton); Wales 
(Bala); Australia (Yeringian). 


HALLIELLA Ulrich 1801 

(* Primitia? scnlplilis). Carapace with broad sulcus 
and very coarsely reticulate surface which rises to 
greatest height in anterodorsal quarter; thick double 
border. Ord.-Miss.? 

H. labiosa Ulrich (281-15-17). M.»Ord.: Ont. 
(Hull); Minn, and la. (Prosser). 

H. retifera Ulrich (281—14). Sulcus broader and 
hinge line relatively shorter than preceding; pos¬ 
terior end the more convex. Dev.: Ky. (Jefferson¬ 
ville). 

PYXIPRIMITIA Swartz 1936 

(*P. ventriclefta Swartz (281—8, 9), from Oriskany 
(Shriver) of Pa.). Like Halliella, but lacking definite 
border paralleling free margins; carapace has box¬ 
like form resulting from flattening of surface. Sil., 
Dev. 


MILLERATIA Swartz 1936 

(*Beyrichia cincinnatiensis Miller). Small, strongly 
unisulcate, essentially equivalved shells like Primitia, 
but differing in development of strong asymmetrical 
dorsal umbos. Ord. 

*M. cincinnatiensis (Miller) (281—10-13). Rich¬ 
mond: Mich., Ohio, Ind , la. 

PERPRIMITIA Croneis and Gale 1938 

(*P. robusta). Like Primitia, but with valves deeply 
sulcate; right valve overlapping left partly or 
entirely along free margin and conspicuously along 
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venter; posterior lobe may l>o spine henring, sep¬ 
arated from anterior lobe by narrow groove. U. 
jyiiss. 

*P. robusta C ami G (281—20). Chester: Ill. 
(llenault-Glen Dean). 

P. funkhouseri Cooper (281—IS, ID). Chester: 
III. (Kinkaid-Clore). 

DREPANELLA Ulrich 1890 
(*/). crassinoda). Depressed convex, suboblong 
valves with more or less complete, often sickle-shaped 
sharply elevated marginal ridge, within which the 
surface exhibits two or more usually isolated mules; 
ventral edge thick; brood pouch unknown, prob¬ 
ably wanting. M. Ord. 

*D. crassinoda Ulrich (283—1-3). Black River: 
Va., Ind., Ky., Tenn. 

JONESELLA Ulrich 1890 
(*LeperdHia crepidiformis). Small, oblong or sub- 
ovate, borderless shells distinguished by a U- or l- 
shaped ridge on posterior two-thirds. U. Ord. 

*J. crepidiformis (Ulrich) (281 21-23)- Cin¬ 

cinnatian: Ont.; Ohio, Ky. 

BOLLIA Jones and Holl 1886 
(*/?. bicollina). Distinguished by centrally located 
looplike or horseshoe-shaped ridge, the free upper 
extremities of which are often bulbous; a more or 
less complete marginal ridge typically present, 
somewhat poorly developed or wanting. Ord.— Dev. 

B. subaequata Ulrich (281 — 24-26). M. Ord. 
(Trenton): Ont.; N. Y., Minn., Ia. 

B. regularis (Emmons) (281 —27, 28). U. Ord. 
(Richmond): Mich., Ohio, Ind., Ky. 

B. ungula Jones (281—33-35, 67-69). Small 
nodes at dorsal ends of limbs of inner U-shaped 
ridge; persistent flattening and angulation of mar¬ 
ginal ridge. Onondaga: Pa. (Other reported occur¬ 
rences must be confirmed.) 

B. americana zygocornis Swartz (281— 29-31). 
Oriskany (Shriver): Mid-Appalachian region. 

B. burgeneri Swartz (281—32). Oriskany: Pa. 
(Shriver), Tenn. (Camden). 


ULRICHIA Jones 1890 

(*(/. conradi). Like PrimUia, but lias sharply de¬ 
fined node on each side of sulcus, which in this case 
is scarcely impressed; occasionally other nodes are 
present on ventral half of surface in some of <pie.s- 
tionahle members of genus. Ord.-Penn. 

♦U. conradi Jones (281 —38). Dev.: Ont. (Hamil¬ 
ton); Mich. (Traverse), Ohio (Silica), Ky., Term. 
(Birdsong), Wis. 

TKTRADKLLA Ulrich 1890 

(* Hct/richia i/iiadriliratu Hall ami Whitfield). \ a Ives 
marked by four or less curved vertical ridges cen¬ 
trally united; one or both inner ridges sometimes 
duplex; loculi or partitions usually project from 
posterior and posterovcntral marginal ridge. Ord. 

*T. quadrilirata (II and W) (281 —14, 4;>). M. 
Ord. (Black River): Ky., Tenn., Minn.; U. Ord. 
(Richmond): Ohio, Ind., Ky., Ia. 

T. lunatifera (Ulrich) (281-39-43). M. Ord. 
(Trenton): Kv., Tenn., Minn., Ia.; U. Ord. (Rich¬ 
mond): Anticosti; Ohio, Ind., Kv.; Man. 

CTENOLOCULINA Bassler 1941 
(*TciradeIla cicatricosa Warthin). Tetradclla-Uke 
shells with valves crossed transversely by four flat- 
topped, finely reticulated ridges separated by narrow 
furrows and with the margins surrounded by a false 
border, which in the female is swollen to form four 
to six loculi or brood chambers; right valve grooved 
on free margin to receive edge of left. Dev. 

*C. cicatricosa (Warthin) (281—36, 37). M. Dev.: 
Ont. and N. Y. (Hamilton), Mich. (Norway Point), 
Tenn. (Camden). 

CERATOPSIS Ulrich 1894 

(*Beyrichia chambersi Miller). Differs from Tctra- 
della by the remarkable process arising from dorsal 
extremity of posterior ridge; this may be straight 
and hornlike with one edge toothed, or expanded 
somewhat mushroomlike. Ord., Sil. 

*C. chambersi (Miller) (281-48-50). M. Ord.: 
Minn.; U. Ord.: N. Y. (Indian Ladder), Ohio 
(Eden). 
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(2)1 1-4 P conelricta. Two views of right valve; dorsal and side views. 5-7. P. unicornis. Three 
1-7. Primlllella spp. (*20) ( p ‘ iln,riclefta (JP 10). Ventral and side views of genotype (x30). 10-13. Milleralia cincinnatiensis 

(Cm Soc N H, J J. . P Ventral and aide views (x30). 29-31. B. americana zygocornis (JP 10]. Dorsal and side 

views (*30) 27, . . of ‘ inner ridge (x45). 32. B. burgeneri (JP 10). Squeeze from external impression of right valve (xl5). 

I'Zl B un B u . (x 2 lMGSA B 5 Z)Twosnuee Z el from externa, impressions of .eft valves; external impression. 36. 37. Ctenolocu.ina 
!?^tr Ja. [JP 0) St fde and ventral views of male (*29>. 38. U.riehia conradi (Md G S. Sil). Left valve (*30). 39-45. Tetrade.la spp. 
.Minn GS 3 (2)1 3M3 T. lunatifera. Two valves (x22); three views of a left valve (x20). 44. 45. T. quadrilirata. Posterior and side views 
(Minn G S 3 ( )J. Ceratopeis spp. 46. 47. C. oculifera (USNM, Pr 35; 40 after Jones). Left valve <xl5); dorsal view of complete 

* % o ( chambersi (x20) [Minn G S 3 (2)1. Side and ventral views of left valve; right interior. 51, 52. Bellornalia tricoilis 

pTul ^dl and^nt-rai £e7sof^hoLtypi (x30). 53. Thomaaat.s falc.costa [JP 14). Uft valve (*30> 54-57 Basa.eratia typa [JP 8). An- 
\ . , - ra . -ide views of holotype (x30). 58-60. Raymondatia goniglypla (x50) (JP 8). Left side and dorsal views, left 

valve* 61^62 ' Dicranella btcornls (JP 14). Ventral and right side views (x30>. 63, 64. Ctenobolbina ciliala ICin Soc N H, J 13). Left exterior 
Indright fnte^o^(xl8L^^ r DIcranelIa b I vertex (Md G S, Camb and Ord]. Right valve (x20). 66. Ctenobolbina hammel.i Ind OS 32, 
Side view (xl2). 67-«9. Bollia ungula [Md G S. L Dev). Posterior, lateral, and ventral views (x20). 70. 71. Ctenobolbina loculata (Cm Soc 

NH.J 19). Right exterior aod left interior (x20). 
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C. oculifera (Hull) (281—46, 47). U. Ord. : Quo.; 
N. Y. (Pulaski), Ohio (Corryville). 

BELLORN AT IA Kay 1934 

(*B. tricollis ). Generic characteristics shown in illus¬ 
trations of genotype. Ord. 

*B. tricollis Kay (281—51, 52). Mohawkian: Ont. 

(Hull); la. (Ion). 

BASSLERATIA Kay 1934 
(*B. typa). Valves small, equal; outline subelliptical, 
dorsally truncated; dorsal margin straight, often 
with slight projection at posterior end; marginal 
ridge entire; similar ridge, more elevated, within it 
on free margins, within which are other ridges and 
nodes; contact obscured by overhanging margins, 
plane, without thickening. Ord. 

*B. typa Kay (281—54-57). Mohawkian: Ont. 

(Hull); la. (Ion). 

THOMASATIA Kay 1934 
(*T. falcicosta). Valves small, equal; shell dorsally 
truncated; ends unequal, retral swing commonly 
obvious; marginal ridge on posterior and ventral; 
elevated ridge within on same borders, with distinct 
node within and just posterior to middle of valve; 
contact obscured by overhanging or carinate border, 

plane, without thickening. Ord. 

*T. falcicosta Kay (281—53). Mohawkian: Ont. 
(Hull); Minn, and la. (Decorah). 

RAYMOND ATI A Kay 1934 
(*E. goniglypta). Generic features shown by illustra¬ 
tions of genotype; classification uncertain. M. Ord. 
*R. goniglypta Kay (281—58-60). Mohawkian: 

Ont. (Hull); Wis., Minn., Ia. 

DICRANELLA Ulrich 1894 
(*D. bicomis). Differs from Ulrichia in having one 
or both nodes developed into long, hornlike, diverg- 
ing prominences and usually with a broad frill-like 

border along free edge of valves. Ord. 

*D. bicornis Ulrich (281—61, 62). Hornlike 
prominences diverging at an acute angle and rising 
above hinge line; a pronounced ridge parallels 
margin. Black River: Minn. (Decorah). 

D. bivertex (Ulrich) (281—65). Trenton: N. Y. 
(Canajoharie), Pa. (Martinsburg), Ky. (Cynthiana). 


CTKNOBOLPINA Ulrich IS!M) 

(* Bt'yrichin ciliulu Emmons). Sl.rciglit-bncked, typi¬ 
cally with two, but in pari with on**, b'i'g subvi ntnil 
curving sulci dividing the surface into rather broadly 
convex lobes, mid typically with rather inconspicuous 
suhmargiual frill along free edges. Ord.—Miss. 

*C. ciliata (Emmons) (281 63, 64; 1< ‘erior 

sulcus crescentic, narrow and deep; ante: 1 .'.: : Imi- 
lower and narrower. Ord.: N. \. ( Trenton), Ohio 
(Eden); England ('(Llandovery). / 

C. hammelli (Miller and Faber) (281—66). U. 
Ord. (Richmond): Anticosti (English Hood); Ohio 
(Arnheim, Wavnesvillc), Ind. 

C. loculata Ulrich (281—70, 71). Deep, oblique 
sulcus with small posterior node behind it; trill 
lobate or subspinoso. Miss. :Tenn. (ltidgctop), M<>. 
(Louisiana): Scotland (Lower limestone). 


HOLL1NELLA Coryell 1928 
(*//. dentata). Tapered edge of right valve fits into 
grooved hinge of left and protuberances near 
cardinal angles of right valve hinge with socket at 
their base, into which sockets corners of left valve 
fit; each species has three different forms: (1) with 
wide frill all along margin except at anterior; (2) with 
similar but narrower frill; and (3) with only a row of 
granules or spines representing frill. Dev.-Perm. 

H. kolmodini (Jones) (282-1-3). Marginal frill 
obsolescent; thick curving ridge within posterior 
ventral border partly embraces minor lobe. M. Dev.: 
Falls of Ohio. 

H. longispina (Jones and Kirkby) (282 o, 6). 
Chester: Ill. (Renault). 

H. moreyi Croneis and Bristol (282 4). Has wide 
frill characteristic of most Mississippi species. 
Chester: Ill. (Golconda-Kinkaid). 

H. radlerae (Harlton) (282-7-9). Penn.: Okla. 
(L. Glenn, Belle City), Tex. (Graham). 

H. bassleri (Knight) (282—14, 15). Penn.: Neb. 
(Missouri), Mo. (Henrietta Ft. Scott), Okla. (at 
numerous horizons), Tex. (Wayland). 

H. emaciata (Ulrich and Bassler)(282—16-18). 
Perm.: Neb., Kan., Tex. 

PARABOLBINA Swartz 1936 

(*Clenobolbina granosa Ulrich). Carapace small, sub- 
lenticular in dorsal view; hingement apparently 
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. . . _ „ . (PinW N H J 131 Dorsal, leftside, and left interior views (x20). 4. H. moreyi (DUB. JSL 34], Right 

1-9. HomneU. .pp !-3. H- S tva , VM showing broken spines on ventral margin <*20). 7-9. H. radlerae. 7. 8: 

valve *30). 5-«■ H- longlapln. I» G ^ ahowing grooved hinge (x30 ). 10. K.oedenU auaaexenala IUSNM. Pr 35). S.de view 

Dorsal and leftside views (x26) IJl ]- - interior and exterior (x20). 13. Parabolbina granosa (Cm Soc 

(xlO); also see 283-40. 11. 12. Hollina inaolena (Cm Soc N H. 1 u '»jnor led r ht valve _ the holotype; frill-less 

r.ght valve. 16-18. H. T?™ t va , ye (x30) j*. k . m „ginaU (DUB. JSL 33). Right valve (x35). 21. K.^larocarinata [Am 

fS)ItS 1 K canyonensis |JP 7). Two left and two right valves (x25). 26-42. Amphiaaitea app. 26. 27. A. 
N „ »);i R i a ( ‘ 2 ■ lf' 13 ) 28-30 A carinatua [Ill G S. Rp Inv 77). Dorsal, side, and end views (x30). 31. A. aubqu.dratua 

8, 1 e ;' Dotal and aide viewa (x45) (Am Mid Nat 14); left and right valves (*30) [JP 7). 

La x /;, 1 « ,B rA mMidNatHl Htft ride view (x45). 37-39. A. roundyl (JP 2). Left valve (x55); right and left valves (x30). 40—42- A. 
3 f*- ViSSTt' ir valves (x 3 m - left valve (*55). 43-47. Kirkbyell. spp. 43. 44. K. belllpuncta [JP 101. Left interior and r.ght exterior 
f 4fi! 45 K tttat. [Ill G S Rp Inv 77). Dorsal and left side views of holotype (x40). 47. K. typa (Am Mid Nat 14) Right valve 

jSS:«: bL Ji. Sp>i ^ <•< <«*»• «• 1,11 G s - Rp 771Le,t !,d * “ d 

dorsal views of genotype (x30). 
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simple; valve surface moderately and rather evenly 
convex, marked by faint median or slightly anterior 
sulcus; surface without true border, but provided 
with frill or spines near ventral edge; strongly granu- 
lose. Dev. 

*p. granosa (Ulrich) (282—13). L. Dev.: N. 
(New Scotland). 

HOLLINA Ulrich and Bassler 190.8 

(*Ctenobolbina insolens Ulrich). Allied to Ctcnobol- 
bina, but posterior lobe is commonly broken up into 
three to four nodes of which the inner is most pro¬ 
nounced and most persistent; middle lobe terminated 
dorsally in large rounded node and anterior lobe is 
reduced to small node or is obsolete; marginal frill 
confined chiefly to posterior two-thirds; brood pouch 
undeveloped. Dev. 

*H. insolens (Ulrich) (282—11, 12). Marginal 
frill ending posterodorsally in rounded node, and 
continued upward from ventral end in curved ridge 
nearly to main node; another elongate node below 
posterior one, and a curved one in anterior end. 
Onondaga: Ky. 

KIRKBYA Jones 1859 

(*Dithyrocaris permiana). Valves straight-hinged, 
arc-shaped, with angular cardinal extremities; hinge 
marked by toothlike protuberance under cardinal 
angles of left valve, or a more or less prominent ridge 
which fits into sockets on the right; submarginal 
flanges always present; overlap as in Kellettina and 
Amphissites-, surface with polygonal reticulations 
and a subcentral pit or muscle spot, and often 
ornamented with nodes or ridges, the most prominent 
of which is the anterodorsal shoulder; shape and 
relative size of muscle spot constant within a species, 
hence important in specific identifications; many 
species. Sil.-Perm. 

K. regularia Croneis and Gale (282 19). Ches¬ 

ter: Ill. (Golconda). 

K. marginata Croneis and Funkhouser (282 2D). 

Chester: Ill. (Clore). 

g, clarocarinata Knight (282—21). Muscle spot 
circular and relatively large. Penn.: Mo. (Ft. Scott), 
Kan. (Stanton), Okla. (Nowata), Tex. (Wayland). 


K. canyonensis Ha rl ton (282- 22-25). ('••nn., 
Perm.: Kan. (Stanton-Walmunce; Klmtlah*. 

Tex. (Graham). 


AMPHISSITES Girtv 1910, emend Cm.per i'» ! l 


(M. ruyosus). Carapace with a single, conlr.dlv 
locutod node or swelling and two or more earinae or 
false keels, parallel or subparallel to free margins. 

U. Miss.-Perm. 

A. subquadratus (Ulrich) (282—31). M. De\. 
(Onondaga-Hamilton): Ont.; N. V., Midi. (Boll, 
Thunder Bay), Ohio (Silica), Ivy., Wis. 

*A. rugosus Girty (282—20; 27). Chester: 111. 
(Kinkaid), Ark. and Okla. (Fayetteville). 

A. carinatus Cooper (282—28-30). Chester: 111 
(Golconda, Glen Dean). 

A. centronotus (Ulrich and Bassler) (282—32-35). 
Nearly symmetrical; marginal ridge sharp; a second 
more strongly curved ridge within, inclosing a 
central tubercle above the pit; surface finely reticu¬ 
late. U. Miss.-Perm. : III., Neb., Mo., Ivan., Okla., 
Tex. Colo.; Scotland. (Varieties reported from Ind. 
(Conemaugh) and Okla. (Nellie Bly).) 

A. dattonensis Harlton (282—30). Penn.: Neb. 
(Missouri), Kan. (Kanwaka, Howard), Okla. 
(Deese-Holdenville), Tex. (Wayland, E. Mountain). 

A. roundyi Knight (282-37-39). Penn.: Neb. 
(Missouri), Mo. (Ft. Scott), Okla. (VVewoka). 

A. girtyi Knight (282—40—42). Penn.: Mo. (Ft. 
Scott), Okla., Tex. (E. Mountain). 


KIRKBYELLA Coryell and Booth 1933 

( *K. typa). Carapace small, subquadrate to sub¬ 
oblong; hinge line straight; free margin bordered; 
valves apparently equal; pronounced subcentral 
sulcus extending up to near dorsal margin; surface 
reticulate; differs from Kirkbya in having a sulcus in¬ 
stead of a pit. Dev.-Penn., Jura.? (Morrison). 

K. bellipuncta (Van Pelt) (282—43, 44). M. Dev.: 

Mich. (Bell), Ohio (Silica). 

K. truncata Cooper (282—45, 46). Chester: Ill. 

(Menard). 

*K. typa C and B (282—47). Penn.: Tex. (Way- 
land). 
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.. . . , , N H J 131 Dorsal and right side views; posterior view of complete carapace. 4-7. Polytylltes 

1-3. Drepanella eraaainoda (xl5) [C.n Soc N H 1^ ^ ^ ^ dor8a , yiewB of genotype . 6 : A somewhat smaller right valve. 

genlculatus U30> UU G S. Rp Inv 77J 4 5 7^ P ‘ view8 (xl0) . 10 . Po i y tylItes dlrectus III G S. Rp Inv 77], Side view of holo- 

8 . 9. Savagella lindahll [Cm Socs N H 3 I h Mooritee spp. 12. M. mlnutua (Am Mid Nat 13]. Right valve (x45). 

type (x40). 11. Kellettina robust. [JP 10 • Lrf ^v.lve (x 25 ). iz-ic iwoo pp ^ j# . Coeloeh|1|nll 8pp (ll8) [Ci n Soc N H. 

13. 14. M. eonvexus (Ill 08, Rp Inv ^ u(t valve . 17-22 Eurychllln. spp. (Minn G S 3 (2)1. 17-19. E. subradlata. 

J 13]. 15. C. aequalla. Left v. ve.■ 1«- £ Jon q{ ya , ye 2Q E retleo , ata . Left valve <x20). 21. 22. E. ventrosa. Side and 

Left valve; right mtenor; action of 17 aero ^ moodyl (xl5) (JP 10]. Side and ventral views of a male; ventral and side view, 

end views of female? (x!4) 23 -M. BenlchU .pp. »-28. ^ holotype (x40 ). 29 _ 3 ,. B. sagitU (Ill G S. Rp Inv 77J- 

of a female. 27, 28. B. contract* ( • 32 B tubercu|ftU jjp 4 j. side view (xlO). 33. B. tonolowayenaia [Md G S, Sil], Side 

Dorsal, side, posterior views ofhototype ( >• *Jj■ J* nj The ‘ tw0 valve * of a male; side view of a female carapace with a promi- 

viewofty^e (x20). 34-38. t£dQ S Sil] SWe view, of male and female valves (x20). 39. 40. Kloeden.a spp. 39. K. 

nent brood pouch. 37. 38. IWbolblna crfstaU l ' JL ventra | elevation (x20). 40. K. sussexensis (USNM. Pr 35]. Side view (xlO); 

ventral Is (Md G S, 8 U]. Side nmol_vn!ve. i "* Q g si „ 4 , z ventrlcomls. Side view of a male. 42-44. Z. ventripunctata. Female; 

also see 282—10 41-44. on b [^d p^h 45 . Chllobolblna bllllngsl [Md O S. Sil). 46-50. Mastlgobolblna spp. 46. M. 

(Md G 8 , Sil]. Male valve (var. angulata) (x 6 ); female valve (x 8 ). 
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BALANTOIDES Morey 1935 
(*B. quadrilobalus). Hinge structure like Amphis- 
sites ; right valve overlaps left strongly on free 
edges; three lobes project to or above hinge, central 
most prominent; surface reticulate. Miss. (Ill., 
Wyo.). 

*B. quadrilobatus Morey (282—48). Amsdcn: 
Wyo. 

ECTODERM ITES Cooper 1941 

( *E . pritnus). Kirkbyid shells with regularly convex 
or inflated, ovate carapace, marked by one or more 
false keels but without well defined nodes; regu¬ 
larity of curvature often interrupted by slight 
swelling (not to be confused with central node of 
Amphissites) near central portion above pit. Miss. 
*E. primus Cooper (282—49, 50). Chester: III. 

(Kinkaid). 

POLYTYLITES Cooper 1941 
(*/> geniculatus). Kirkbyid shells with central node 
and shoulders or swellings in dorsal extremities; if 
latter are short and prominent, carapace has trinodal 
appearance; surface marked by kirkbyan pit below 
central node and fine to coarse reticulations; one to 
two carinae parallel to free margin. Miss., Penn. 

*P. geniculatus Cooper (283—4—7). Chester: Ill. 

(Renault, Vienna). 

P. directus Cooper (283—10). Chester: Ill. (Glen 
Dean). 

KELLETTINA Swartz 1936 

(*Ulrichia robusta Kellett). Straight-hinged,elongate 
kirkbyan shells with angular cardinal extremities; 
left valve overlapping beveled outside edge of right, 
hingement fairly complex; two large and prominent 
nodes on upper half of valve distinguish genus, 
anterior one the larger; surface reticulated. Penn., 
Perm. 

K. montosa (Knight). Differs from K. robusta in 
shorter nodes. Penn.: Mo., Neb., Okla. 

*K. robusta (Kellett) (283—11). Perm.: Kan. 

(Wreford). 

SAVAGELLA Geis 1932 
(*Kirkbya lindahli Ulrich). Straight-hinged, oblong- 
rhomboidal shell; left valve narrowly overlaps right; 


surface coarsely roticul-.cc except fur smooth mar¬ 
ginal band; large central pit; left, hinge flanged to til 
into grooved right valve. Miss. 

*S. lindahli (Ulrich) (283 \ 9>. Str .ugly cun 
vex; pit pronounced. Moramee: Ind. (S:.lcn.), 111. 
(Warsaw), Tex. (Barnett). 


MOORITKS Coryell and Billings 


1937 


(*il/. hewetti = (ilifptoplcunno( vnnuln Warthin). 
Shell minute, laterally subrectangular with straight 
hinge line and valves meeting evenly; surface with a 
slightly elevated marginal border and low, elongate, 
looplike costa, indistinct and brandling in post¬ 
dorsal urea, surface finely pitted except on costa 

and border. Miss., Penn. 

M. convexus Cooper (283—13, 14). Chester: 111. 

(Paint Creek). 

*M. minutus (Warthin) (283—12). Penn.: 
Neb. (Missouri), Mo. (Labette), Kan. (Stanton- 
Howard), Okla. (Wetumka-Holdenville; Dcese, 
Hoxbar), Tex. (Wayland, E. Mountain). 


COELOCHILINA Ulrich and Bassler 1923 
(*Eurychilina aequalis Ulrich). Straight-hinged with 
primitian sulcus and free margins bordered by wide, 
convex frill. Ord. 

*C. aequalis (Ulrich) (283—15). Shorter than 
Eurychilina reticulata and proportionately higher 
and more symmetrical; sulcus central; margin 
smooth, thick, rounded. M. Ord.: Ky. (Ridley), 
Tenn. (Lebanon). 

C. striatomarginata (Miller) (283 16). Differs 

from preceding in slightly greater elongation and less 
prominent, finely striated marginal rim. U. Ord 
(Richmond): Ont. (Queenston); Ind., Ky. 

EURYCHILINA Ulrich 1889 
(*E. reticulata). Oblong or semielliptical, long- 
hinged shells with a subcentral primitian sulcus, 
the posterior edge of which is often raised into a 
small, rounded node; free margins provided with 
a wide, usually radiately plicated, frill-like border 
curved on its under side so as to form a concave area 
around the true contact edge of valves. Ord., Sil. 

*E. reticulata Ulrich (283—20). M. Ord.: N. Y. 
(Rysedorph), Minn. (Black River, Decorah), la. 
(Decorah). 


PLATE 284 


{Figures are from Md G S. Sil. unless otherwise indicated] 

_ , . , riirht valves (x8). 3. 4- Zygoeella vallala. Side view of male left valve (*8) ; slab with two 

I* *• epp E. umblUeata (xl6). Dorsal, right side, and ventral views of complete carapace; left side 

male valves (x6). 5-10. EuldoedenelU spp. , , -q, Bonnemala epp. 11, 12. B. celsa. Ventral and side views of male 

view. », 10. E. rfnuata (JP 71 a JJ" f ^| of male (x8); left valve of female (*0). 15-18. Zygobolba spp. 15„16. Z. decora (x8). Two 
right valve (x8). 13. 14. B. rudis. Rig 1 blrauralla (x8). Slab with three male valves variously tilted; typical male n^ht 

female right valves; right -d eft ma.e of twospecimens (.16). 21. K. nlUda. Right va.ve (x20). 22 - 24 .V 

valve, lfr-30. Kloedenellaepp. 19# 20 - K. g . , 1S * 25 26 K macer fill G S Rp Inv 771. Right side and doreal views of 

rr - ^rs/view. of a complete female 

holotype D swartxi. 31. 32: Male and female right valves (x27) [JP 7]. 33. 35: Two carapaces viewed 

carapace. 31-37. Dixygople^ spp -^» carapace (x20>. 36. 37. D. symmetric (x20>. One of the original types viewed 

rom opposite sides (x20). 341W0 Kyammode. spp. 38. 39. K. tricorn*. Male and female right valves (x!6>. 40. K. 

-op. w». *'■ M *>' *" d “* 

valvee (*12). 43, 44. Wellerta obllqua. Male and female left vaU e* (x!2). 
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E. subradiata Ulrich (283 - 17— ID). M. Ord.: 
N. Y. (Cnnajoharic), I nil. anti 111. (Plattoville), 
Tenn. (Stones River, Lebanon), Minn. (l)ocorah), 
la. (Decorah). 

E. ventrosa Ulrich (283—21, 22). M. Ord.: Minn. 
(Trenton). 

CHILOBOLBINA Ulrich ami Bassler 1023 

(* Primitia dentifera Bonnema). Like ('oclorhilina, 
but differing in having a long, ovate brood pouch 
developed in posterior three-fifths of ventral part of 
frill. Ord., Sil. 

C. billingsi (Jones) (283—45). Median pit well 
outlined; a curved impressed line between pit and 
frill base. Sil.: Anticosti (Gun River, Jupiter); Out. 
(Dyer Bay); Md. (Clinton). 

BEYRICHIA McCoy 1844 

(*Agnostus ( Battus ) tuberculatus Kloeden). Straight- 
backed, distinctly trilobate; middle lobe smallest, 
rounded and commonly isolated, posterior longer 
but also detached; brood pouch subglobular or 
ovate, ventroposterior or in Bonnema’s opinion 
ventroanterior; many species. Ord.-Penn. 

*B. tuberculata (Kloeden) (283 —32). Sil.: 

Europe. 

B. tonolowayensis Ulrich and Bassler (283 —33). 
Cayugan (Tonoloway): Mid-Appalachian region. 

B. moodeyi Ulrich and Bassler (283 —23-26). 
Cayugan (McKenzie): Mid-Appalachian region. 

B. sagitta Cooper (283 —29—31). Chester: Ill. 

(Paint Creek). 

B. contracta Cooper (283—27, 28). Chester: Ill. 
(Golconda). 

DIBOLBINA Ulrich and Bassler 1923 

CD. cristata). Widely frilled, with trilobation of sur¬ 
face much obscured, only the middle lobe being 
definitely developed; brood pouch nearly hemi¬ 
spheric, mainly posterior in position. Sil. 

*D. cristata Ulrich and Bassler (283 37, 38). 
Cayugan: Md. and W. Va. (Tonoloway). 

KLOEDENIA Jones and Holl 1886 
CBeyrichia ivilckensiana Jones). Straight-backed, 


subovatc, rather obese shells vilii two subvcntral (o 
dorsal sulci inclosing a roui'-'.rd median lobe; other 
lobes broadly coivex: bee margins with, narrow 
Ixmler; dimorphi •. with ventropor-tre ior, swollen, 
well defined brood | O d.-Di*v. 

K. ventralis (Ulrich ami Bassler) (283 39). 

Cayugan (McKenzie): Mid-Appalachisr; region. 

K. normalis Ulrich and Bassler (“O 2/1). 

U. Sil.: Md. (Wills Creek). 

K. sussexensis (Weller; (282 -lb; 283 1") 

Anterior sulcus strong, posterior weak . marginal rim 
narrow; surface gmnuloso; form elongate. Dev. 
(Helderberg): N. B. (I)alliousie); N. (Decker 
Ferrv), Md. (Kcyscr). 


ZYGOBEYRIC1IIA Ulrich 1916 

CZ. apicalvt). Like Kloedcnia, except that sulci are 
larger and posterior one extends to ventral border, 
leaving anterior and median lobes yoked together; 
brood pouch is also undefined on its inner side and 
larger. Sil., Dev. 

Z. ventripunctata Ulrich and Bassler (283—42- 
44). Cayugan: Md. and W. Va. (Tonoloway). 

Z. ventricornis Ulrich and Bassler (283—41). 
Cayugan (Tonoloway): Md., Mid-Appalachian 
region. 


MASTIGOBOLBINA Ulrich and Bassler 1923 

CM. typus). Large trilobate shells with narrow rim 
along free margins; posterior lobe narrow; anterior 
lobe large and irregularly shaped; median lobe 
pyriform, tapering below and passing in the most 
typical forms into a whiplashlike raised extension 
that turns obliquely forward and upward and then 
backward again across anterior lobe; dimorphic, the 
brood pouch large, terminoposterior in position, 
covering marginal rim and summit of posterior lobe, 
its inner side sharply defined by posterior sulcus. 

M. Sil. 

M. lata (Vanuxem) (283—46). Posterior lobe 
slightly developed. M. Clinton: N. Y., Pa., Md., Va. 

*M. typus U and B (283—49, 50). U. Clinton: 
Pa. (Rose Hill), Md., Va., W. Va. 

M. modesta Ulrich and Bassler (283—47, 48). 
U. Clinton: Pa. (Rose Hill). 


PLATE 285 


IFigures are from Ill G S. Rp Inv 77. unless otherwise indicated.) 

1-4. Carboprlmitla depress. Dorsal, right side, posterior, and left side view. (x20). 5-13. S.n^bell. app. 5-7.S. IOSGS PP 

146], Left and right side and dorsal view, of type (*25). 8-13. S. bradfle.dl (, 30 ). Posbenor. don't J™» n«ht 
specimen; posterior, dorsal, and left side views of a normal specimen. 14 15 Cheaterella ex»U DUB •^ 

(x30). 16-19. Deloia aerrala (DUB. JSL 33], Ventral, dorsal, left side, and r.ght s.de views (x40). 2°. GeWn. gregwi. IUSNM Pr 
35|. Left valve (x30). 21. 22. GeW» arcu.ta (JP 2). Left and right valves (x30>. 23. Denlaonl. drr*U. 

24-39. Jonealn. spp. 24-27. J. cralerigera. Dorsal and left side views of a female carapace (x30> and » male 28-SI. J. 

bolllaformls <x25) (JP 7J. Dorsal and right side views of a carapace; right side and left side wewe. 32-34.£ S ° n< j 

B 436). Dorsal view of complete carapace; large right valve; typ.cal left valve. 35-39. J. c. ark.^ n ^ |USGS 

(DUB, JSL 34). Right side and dorsal views (x30). 51. G. resupInaU (DUB. JSL 34], Left valve <*30>Z L^ft side Ind 

Right valve (x20). 53-65. G. Inoplnata. Posterior, dorsal, and left side views of a male carapace (x20). . ' ' * ’ „ h 

dorsal views of holotype (x30). 58-60. Glyptopleurina spp. (x30). 58. 59. G. Inlqua. Dorsal and r.ght s.de views of holotype. 60. G. oeberel. 

Left valve. 
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K YAM MODES Jones 1888 

(*K. whidbomci). Like Wcllcria, hut lutving two 
additional short sulci produced by incipient division 
of anterior and posterior lobes; brood pouch strongly 
convex, sharply defined, very large, covering nearly 
half the valve and projecting beyond border. Ord.7, 
Sil., Dev. 

K. tricornis Ulrich and Basslor (284—38, 39). 
Cayugan: Md. (McKenzie). 

K. swartzi Ulrich and Bassler (284—40). Cayugan 
(Tonoloway): Mid-Appalachian region. 

WELLERIA Ulrich and Bassler 1923 
(*JY. obliqua). Like Kloedenia, but brood pouch 
forms a low, broad, inwardly defined swelling affect¬ 
ing ventral half or two-thirds of valves and project¬ 
ing slightly beyond the edge. Sil., Dev. 

*W. obliqua U and B (284 —43, 44). Cayugan: 

(Tonoloway): Md., W. Va. 

DREPANELLINA Ulrich and Bassler 1923 
( *D . clarki). Characterized by subventral dimorphic 
pouches which appear as indefinite swelling over 
ventrally confluent ridges; similarity to Drcpanella 
in arrangement of knobs and marginal ridges appar¬ 
ently superficial and not indicative of genetic 
relationship. Sil. 

*D. clarki U and B (824—41, 42). Clinton: Md., 
Pa. 

ZYGOBOLBA Ulrich and Bassler 1923 

(*Beyrichia decora Billings). Posterior lobe present 
but weak and brood pouch a well defined, acuminate- 
ovate swelling on outer two-thirds of postventral 
quarter. Ord.-Dev. 

*Z. decora (Billings) (284—15, 16). M. Sil. 
(Clinton): Anticosti (Jupiterl: N. Y. (Williamson), 
Md. and Va. (Rose Hill). 

Z. bimuralis Ulrich and Bassler (284 17, 18). 

M. Clinton: Md., Pa., Va., Tenn. 

ZYGOBOLBINA Ulrich and Bassler 1923 
(*Z. conradi). Like Zygobolba, but larger, with 
posterior bulb usually nearly or quite obsolete, and 
brood pouch unequally bilobed Sil. 


*Z. cmiradi U and B (284 
Md., Va., < Jn. 


Clrntoir. In. \ . 


;/Y( . VELLA Ulrich and Bassler U»2“- 


( *Z . vnllnla). Like '/ ihjobr.lifii . but brood p*» :» n a a 
narrow, ridgelikt* elevatirui |.a.rnl!< bag po.-.tei.‘n 
border. Sil. 

♦Z. vallata U and B (281- 3, 4). II. Clinton: Pa.. 
Md., Va., W. Va., Tciin. 


BONNEMA1A Ulrich and Pa- I«r 1923 


( *Ji. echo). Ycry large shell with median sulcus 
short and U-shaped lobe thick, its posterior limb 
often divided in upper half by short posterior sulcus 
and anterior lobe usually crowned with .sigmoidally 
curved angular crest; brood pouch large, indefinitely 
outlined on inner side, situated as in Zygobolba, in 
postventral quarter. Sil. 

♦B. celsa U and B (284—11, 12). U. Clinton: Md.. 
W. Va. 

B. rudis Ulrich and Bassler (284—13, 14). Clin¬ 
ton: (Rose Hill), Mid-Appalachian region. 


EUKLOEDENELLA Ulrich and Bassler 1923 

(*/?. umbilicata). Valve surface evenly convex or 
with only a median pit or sulcus, and more rarely 
with shallow depression in ventral slope; dimorphic, 
females with posterior to postdorsal swellings. Ord.- 
Dev. 

*E. umbilicata U and B (284 — 5-8). Cayugan: 
Md. (McKenzie). 

E. sinuata U and B (284—9, 10). Cayugan: Pa. 
(McKenzie). 

KLOEDENELLA Ulrich and Bassler 1908 

(*Kloedenia pennsylvanica Jones). Like Eukloe- 
denella, but valve surface with two prominent sulci; 
dimorphic. Sil.-Miss. 

K. gibberosa Ulrich and Bassler (284 19, 20). 

Cayugan (McKenzie): Mid-Appalachian region. 

K. nitida Ulrich and Bassler (284—21, 27-30). 
Cayugan (McKenzie): Md., Pa. 

*K. pennsylvanica (Jones) (284 22-24). U. Sil.: 
Pa ; L. Dev. (Helderbergian): N. B. (Dalhousie). 

K. macer Cooper (284—25, 26). Chester: Ill. 

(Glen Dean). 


PLATE 286 

«.<,30> ,pp. [II. G S. Rp In. 771. «. O. 

Leftside, dorsal, and posterior views of holotype. 7. Euglypbella sigmoid [Q Venula striata fill G S, Rp Inv 77], Dorsal 

montlfera ,JP 2). Right valve <x50). 9. G.7 bulbosa (DUB JSL 33 Left valve *30L 10. I J eonQ J n . (,„> 

and left side views (x30). 12-16. ThUpsura spp. 12. 13. T. furc ( . 1 Becoc | e fu (Wash Ac Sc. J 31]. Two right valves (x20>. 

(JP 61. Left valve; right valve; dorsal view. 17-21 T hllp-uren. spp _17 18. T. mteotMU l ^ G lnftcu ,p«us (DUB, JSL 

19-21. T. elHpaoclefta (x29) (JP 6J. Small right valve: side and dorsal views of rig . N H, J 131; right 

33], Right valve <*30). 23-31. Octonari. spp. 23-25. O. stigmata Side and front ^ [JP 6]. 

valve (x20) (USGS. B 508], 26. 27. O. altoonenala [JP 6). Side and.^^Tand aide views of sneeze from external impression of left 
Dorsal view of carapace; left valve. 30, 31. O. alticoetnU [GSA^ B 52J. imnrwuiion of right valve* two squeezes from external 

Holotype exterrm J> exterior 37-41. Farulella favulosa (x30) [GSA, 
impressions of right valves; impression of left interior; squeeze from *“»^°“ * * ws ot two left valves. 42-44. Aeanlhoscapha 

B 52]. Side view of left valve; impreesion of left interior impression . navlcnla [Md G S, Sil]. Interior view 

spp. 42, 43. A. pentagonal!. (x!5) [JP 10]. Ventral view °f carapace; v,eW °“* D ^ l0 n of . Ulht exterior; impression of 
of valve (x20). 45-47. Ranapeltl. trilateral. (*30) [GSA B 521 Squeeze^from ^ ypi > ^ ^ ^ viewB of entire carapace. 51-55. K. 

right and left interiors. 48-55. Krauaella spp. (x20) [Minn G S 3 ( )J. - . secUon of 53. 56. Beecherella carinata 

arcuata. Two viewa of the smaller (right) valve; left interior; ventral view of right vaUe. cross section 

[Md G S, Sil]. Right valve (x20). 
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DIZYGOPLEURA Ulrich and Bassler 1923 

(*J). sxvartzi). Differs from Klocdcnclla in having 
more or less distinct quadrilobation on valves, 
longer sulci, and prominent lobes at end bearing 
brood pouch (probably posterior); dimorphic. Sil.- 
L. Miss. 

D. symmetrica (Hall) (284 —36, 37). M. Sil.: 
N.Y. (Rochester), Md., Pa. 

*D. swartzi U and B (284-31-35). Cayugan 
(McKenzie): Md., Pa. 

CARBOPRIMITIA Croneis and Funkhouser 1938 

(*C. depressa). Valves deeply silicate, right over¬ 
lapping left along free margin with ventral overlap 
conspicuous; free margin of right valve markedly 
bordered, dorsum tending to be flattened with hinge 
line marked by one to two offsets which may simu¬ 
late a vague tooth and socket arrangement; dimor¬ 
phic. U. Miss. 

*C. depressa C and F (285-1-4). Chester: Ill. 
(Glen Dean-Kinkaid). 


SANSABELLA Roundy 1926 

(*S. amplectans). Shell small, left valve overlapping 
right along ends and ventral margin; hinge line 
straight, equal in both valves and slightly depressed 
below dorsal margins, giving channeled appearance; 
dimorphic. Miss., Penn. 

*S. amplectans Roundy (285—5-7). Miss.: Tex. 
(Marble Falls). 

S. bradfieldi (Coryell and Sohn) (285 8-13). 
Chester: W. Va. (Reynolds), Ill., Ark. (Fayette¬ 
ville). 


CHESTERELLA Croneis and Gutke 1939 
( *C. fissurata ). Valves subequal, sulcate just in front 
of midlength; pit ventrad of sulcus, outlined above 
and below by longitudinal ridges; surface granular, 
weakly pitted, or subreticulate. U. Miss. 

C. exuta Croneis and Gutke (285 14, 15). 

Chester: III. (Renault). 


DELOIA Croneis and Thurman 1938 
(*D. serrata). Shell with straight hinge line and 


serrated flanges along jwi ipherv; right valve over¬ 
laps left and occupies almost all if not all of area 
between flanges; sulcus anterior. U. Miss. 

♦I). serrata C and T (285-16 19). Chester: HI. 

(Kinkaid). 

DENISONIA Croneis and Bristol 1939 
( *D . cincta). Characterized by straight hinge line, 
ridged dorsal outline, frilled border on free margin, 
and a strong rib dorsad to deep pit. II. Miss. 

D. cirrata Cooper (285—23). Chester: III. (Gol- 
conda). 

GE1SINA Johnson 1936 

(♦ Beyrichiella gregaria Ulrich and Bassler). Right 
valve larger and overlapping left along ventral anti 
end margins; sulcus slightly anterior to middle of 
dorsal half and there may be a faint sulcus in poste¬ 
rior half; hinge formed by overlap of left valve along 
anterior half of dorsal margin and a flange in poste¬ 
rior half of dorsal margin of left valve, which fits 
into corresponding groove in right valve; surface 
finely reticulate; dimorphic. Penn. 

G. arcuata (Bean) (285 —21, 22). Penn.: Que.; 
Mo. (Henrietta-Ft. Scott), Okla. (L. Glenn, Dor- 
nick Hills); England; Scotland. 

*G. gregaria (U and B) (285—20). Penn. (Kansas 

City): Neb., Kan., Mo., Okla. 

JONESINA Ulrich and Bassler 1908, 
emend Cooper 1941 

('Beyrichia fastigiata Jones and Kirkby). Carapace 
ovate, somewhat elongate, thin to obese, greatest 
thickness posterior; valves unequal; overlap around 
entire free margin usually prominent; variously 
lobed; hinge straight, obscurely cardine, about two- 
thirds total shell length; median sulcus opening into 
cardinal area, usually deep and elongate, before 
which occur one or more fairly well defined lobes; 
surface smooth or reticulate. Miss. 

J. craterigera (Brady) (285 —24-27). Chester: 

Ill. (Homberg). 

J. bolliaformis (Ulrich and Bassler) (285 —28-31). 
Nodes distinct, small, connected basally by a trans- 


PLATE 287 


, , „ vinitaenria fill G S Rp Inv 771. Dorsal and side views (x40). 3. H. triangularis [DUB, JSL 33]. Right valve 
DP 2] Right side, dorsal, and left side views (x30). 7-9. Semlnolilee spp. 7. 8. S. eohnl (DUB. JSL 34], Right 
(x 30 ). 4 —6. H. Ilmaeold N . 13 t valve (x50). 10.11. Healdla spp. (Am Mid Nat 13]. 10. H. cuneata. 

side and dorsal views (x30). 9. S. trunc* ua I 12-14 Tetratylua elllpticus (III G S. Rp Inv 77], Dorsal, left side, and posterior 

Ri«ht V.lv. <-«.»-«• t^aV„pp ,V/. B .Idi vL. WOT. .7. B. UP 11- 

DsTva ve y U3C0 ' eUrUbrola [JP 2]. Right side, dorsal, and left side views (x30). 21. 22. B. glenroaewia [JP 2], Right and left 
1 I I fxl21 23 B aummaeumlnata (Am Mu. Nov 891]. Right valve (x25). 24-26. B. eeatrlenaU [Cin Soc N H. J 13] Doreal. rigfit side. 
v . ‘ ‘ ,_ 14) ,7 28 B. attenuate (III G S. Rp Inv 77], Dorsal and side views (x20). 29. 30. B. ae«jua (Ill G S. Rp Inv 77], 

and left si holotvpe (x30) 31-34. B. reusslana (JP 8]. Dorsal and right side views of two specimens (x30). 36. 36. B. alnaoaa 

m. G S RP ?nv 77l Do™ll and light sfde views of holotype (xi». 37. B. alex.ndrtn. (U Tex B 20071 Right valve (x42). 38 B aub- 
Lrilll.'J uP Sl Right valve (x37). 39^6. Bythocyprie spp. 39-41. B. truncaU (III G S. Rp Inv 77], Posterior, right side and dorsal 
°? ble , . , , r tm 42 43 B Boodlandensls (U Tex B 2907]. Dorsal and right side views (x42). 44, 4$. B. elorenala (Ill G S, Rp Inv 
77] W Right°side am d doisal Ciews (x40). 46-49. B. cyllndric. (Minn G S 3 (2)]. Right interior, posterior dorsal, and 

r anhuouats (Md G S Eoc] Anterior, left interior, dorsal, and right aide views (xlO). 64-56. B. pedifonnla [JP 2]. Doreal. right 
and "ft 3T<xS». ■ «-« B. (Bair doc ypris) morriaonensla [JP 7J. Dorsal, posterior, and right side *ewe (x 10) 60. B. Ind.an- 
e^a lJP lO Sih" valve (x29). 61. B. tomH^onl (Am Mid Nat 13]. Right valve (x60). 62. 63. B. rotundua [JP 2], Right extenor and 
interior P (xl2) 6*-€6. B.7 gtbaonenala [La G S. GB 7]. Interior, left valve, and dorsal views (x30). 67 - 70 . Maerocypria spp 87. 68. M. 
pwsoneatta [U Tm B 2907]. Left side and dorsal view. (x42>. 69. 70. M. menardenei. [U Tex B 2901], Left side and right side views 

(x25). 
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verse ridge, with a second broad poorly defined ridge 
below this. Penn., Perm.: Neb. (Cottonwood), Kan. 
(Wabaunsee-Chase), Tex. 

J. carbonifera Girty (285— 32-34). Perm.: Wyo. 

J. minnekahtensis Roth (285 —35—39). U. Jura.: 

S. Dak. (Morrison). 

GRAPHIODACTYLUS Roth 1929 

(*Kirkbya lindahli arkansana Girty). Shell sub- 
rectangular, with pronounced backward swing; indi¬ 
vidual species range from short and tumid to long 
and slim; valvular overlap pronounced, right valve 
being completely rabbeted on all margins to re¬ 
ceive the left; right valve very prominently overlaps 
left in region of cardinal angles, thereby concealing 
cardinal teeth of left valve; surface ornamented. 
Dev.-L. Penn. 

*G. arkansanus (Girty) (285 —40-42). L. Miss.— 
L. Penn.: Ark. and Okla. (Fayetteville), Tex. 
(Barnett). 

G. granopunctatus (Ulrich and Bassler) (285— 
43-46). Miss.: Tenn. (Ridgetop), Mo. (Chouteau). 

GLYPTOPLEURA Girty 1910 
(*G. inopinata). Shell subquadrate with straight 
hinge line, left valve overlapping right; surface with 
median pit and sculptured with inosculating costae. 

Miss.-Perm. 

G. henbesti Croneis and Gutke (285—49, 50). 
Chester: Ill. (Renault). 

G. decacostata Croneis and Gale (285—48). 
Chester: Ill. (Golconda). 

G. resuDinata Croneis and Bristol (285 —51). 
Chester: Ill (Menard). 

*G. inopinata Girty (285 —53-55). Chester: III. 

(Clore), Ark. (Fayetteville, Pitkin). 

G. alvea Cooper (285 —56, 57). Chester: Ill. 

(Kinkaid). . . 

G. coryelli Harlton (= G. spinosa Harlton). 

(285—52). Penn.: Neb. (Missouri), Tex. (Graham). 

G. bristoli Croneis and Gutke (285—47). Ches¬ 
ter: Ill. (Renault, Paint Creek). 

GLYPTOPLEURINA Coryell 1928 
(*G. montifera). Differs from other glyptopleurids in 
having nodes and a marginal flange of extremely 
variable nature; right valve larger and overlapping; 


greatest thickness and ventral truncation posterior; 
obtuse cardinal angle anterior. Miss., Penn. 

G. oehersi (Croneis «nd Bristol) (285-4)0). Ches¬ 
ter: 111. (L. Elvira). 

G. iniqua Cooper (285—58, 59). Chester: Ill. 
(Vienna). 

G.? bulbosa Croneis and Gale (286—9). Chester: 

III. (Golconda, Glen Dean). 

G. flexuosa Cooper (286—1-3). Chester: III. 

(Paint Creek). 

G. longuronis Coo|>er (286 — 4-6). Chester: Ill. 
(Renault). 

*G. montifera Coryell (286—8). Penn.: Okla. 
(Boggy). 

VENULA Cooper 1941 

(* Primitiopsis? striatus Croneis and Funkhouser) 
Like Glyptopleura, with subquadrate outline, faint 
anastomosing costae and characteristic hingement, 
right valve larger, overlapping around free margin; 
pit small, circular, almost midway between ends 
and slightly above midheight. U. Miss. 

*V. striata (C and F) (286—10, 11). Chester: 

Ill. (U. Elvira). 

GLYPTOPLEUROIDES Croneis and Gale 1938 

(*(?. insculptus). Like Glyptopleura, but ribs are 
broader, inclosed along free margin by wide border, 
and given their relief by grooves between them. 

U. Miss. a 

*G. insculptus C and G (286 —22). Chester: 

Ill. (Golconda-Menard). 

EUGLYPHELLA Warthin 1934 
(*Strepula sigmoidalis Jones). Carapace subtri- 
angular in lateral view, greatest height in posterior 
half; hinge line straight, inconspicuous; each valve 
bears a C-shaped carina, opening anteriorly; anterior 
end spinose. Dev. (Helderbergian-Hamilton) (Ont.; 
N.Y., Mich., Ohio, Mo.). 

*E. sigmoidalis (Jones) (286—7). M. Dev.: Ont.; 
N. Y. (Ludlowville), Mich. (Bell, Gravel Pt.) (var 
primitiva Warthin reported from Mich. (Gravel 
Pt.) and Ohio (Silica)). 

THLIPSURA Jones and Holl 1869 
(*T. corpulenta). Valves convex with right over- 
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1-5 Pontocvpris spp 1-3. P. areu.ta [Md G S. L Dev). Doreal. right side, and posterior views <x20). 4. 5 -P* rf ° r * ta [JP 
righW alves (xl2) fc. 7. TubuHbalrdla tubullfera (xl5) (JP 10]. Impression of left interior; left exterior. 8 . 9. Balrdlolltes creaeenUa ( . 

JS^ai mght side add doreal views (x30). 10-13. Beyrichlopsis thorl [JP 13). Left side, right side, dorsal, and ventral views (*30) 14-18. 
AcraU. sppU- 6 Humid. [Ill G S. Rp Inv 77). Right side, dorsal, and ventral view, (x30>. 17. 18. A. typ.ca [JP 4). Ven ^ 

^ide view, (x20). 19. 20. BalrdlolUes fornicatue [Ill G S. R P Inv 77). Two view, of holotype (x30) 21 - 23 - Crlbroconch. fornlcaU [Ill G S. 

r r nv 77 ] posterior, dorsal, and right side views of holotype (x40). 24. Sulcella sulcata (Am Mid Nat 13J. Lett valve > ( >• 

Rp Inv 77 j Foster or. . « # ^ ^ epecimen (*20). 28-34. Cavellln. spp. 28, 29. C. gUndella [JP 6 ]. Left side and dorsal viewe 

U22^30. 31. C. parallel. [Ill G S. Rp Inv 77). Dorsal and left side views (x30). 32. C. pulchell. [Am .Mid_Nat :13).'^ ft v ® id ' 

L 34 C nebraacensla [JP 9). Side and dorsal view, of holotype (x40). 35-38. Barychllln. punctOBtri.la [Cm SocNH.J 131- 

S’t sJde do^nd posterior views (xlO). 39-41. Argllloecl.f.b. [JP 8 ). Left valve and dorsal view (rtf); left valve by transimtted l^ght. 

showing inner margin (reconstructed), line of concreecence. radial pore canals, and muscle scars (x250>. 29071 Domal 

hlwanneenaia [La G S. GB 7). Dorsal and left side views of male and female respectively <x40) 4G, 47. C. ovate [U Tex 1- 

and left side view. (x42). 48-51. C. marlboroenaU [Md G S. Eoc.). Dorsal, right side, left side, and right intenor views (x 20 ). 52-54. Para 
HrJl spp 52 . P Ver^leulaU [JP 8 ). Right valve (x40). 53. 54. P. weatherfordenaia (x! 2 ) [JP 2 ). Left exterior and right interior. 55-58. 
Ponderodlclya blapinulaU [Am Mus Nov 891). Dorsal view (x25); interior of a nght valve (x25>; two right valvee (x20). 
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lapping left and with region bordering anterior 
margin depressed to form well defined sunken area 
with one to two furrows opening from this area 
and extending back for some distance. Sil., Dev. 

T. furca Roth (286—12, 13). L. Dev.: Tenn. 
(Birdsong), Okla. (Haragan). 

T. confluens Swartz (286—14-16). Oriskany: Pa. 
(Shriver). 

THLIPSURELLA Swartz 1932 
(T. ellipsoclcfta). Valves smaller than in Thlipsura, 
with right overlapping left but with surface most 
convex in front of middle; with short, nearly vertical 
submedian furrow; usually with two longitudinal 
pits in anterior half; sometimes a pit in posterior 
part. Sil., Dev. 

*T. ellipsoclefta Swartz (286—19-21). Oriskany: 
Pa. (Shriver). 

T. secoclefta Swartz (286—17, 18). Oriskany: Pa. 
(Shriver), Tenn. (Camden). 

OCTONARIA Jones 1887 
(*0. octoformis). Similar to Thlipsurella, but dis¬ 
tinguished by tendency of left valve to overlap 
right, and by having surface of valves raised into a 
thin spiral or ringlike ridge, which in more typical 
forms resembles the figure 8. Ord.-Dev. 

O. stigmata Ulrich (286—23-25). Outer ringlike 
ridge inclosing several others of less regular outline. 
Dev.: Ky. and Pa. (Onondaga), N. Y. (Hamilton). 

O. altoonensis Swartz (286—26, 27). Helder- 
bergian: Pa. (Keyser). 

O. deltisulcata Swartz (286—28, 29). Oriskany: 
Pa. (Shriver). 

O. alticostata Swartz and Swain (286—30, 31). 
Onondaga: Pa. 

STIBUS Swartz and Swain 1941 
( *S . kotharnostibus). Subreniform in outline with 
dorsal margin broadly arched; valve surface convex, 
with steep, concave posterior slope; one or more 
furrows, or rows of pits, in anterior portion, and 
usually numerous small pits in posterior region. 
Dev. (Pa., W. Va.). 

*S. kothornostibus S and S (286—32-36). Onon¬ 
daga: Pa., W. Va. 

FAVULELLA Swartz and Swain 1941 
(*Bythocypris favulosa Jones). Characterized by sub¬ 
reniform outline and marginal flange which incloses 
a strongly punctate area near the center of which is 
a smooth spot; subterminal spines; left valve appar¬ 
ently overlaps right along ventral margin but not 
at ends. Dev. 

*F. favulosa (Jones) (286—37—41). Onondaga: 
Pa., W. Va. 

RANAPELTIS Bassler 1941 

(*R. typicalis). Shell subtrapezoidal to subreniform 
in outline; valve surface convex, ventral slope steep; 
two narrow surface ridges paralleling ventral mar¬ 


gins and with ends bent dorsally. Dev. (Pa., W. Va., 
Tenn.). 

R. trilateral^ Swartz and Swain (286—45-47). 
Onondaga: Pa. 

KRAUSELLA Ulrich 1894 

(*K. inaequalis). Valves unequal, left overlapping 
right dorsally and ventrally; posterior extremity of 
smaller (right) valve prolonged into a prominent 
spine. Ord., Sil. 

*K. inaequalis Ulrich (286—48-50). Ord.: Ill. 
(Platteville), la. (Maquoketa). 

K. arcuata Ulrich (286—51—55). Valves moder¬ 
ately convex; spine blunt; anterior end sharply 
rounded. M. Ord. (Black River): Ind., Ill. and Wis. 
(Platteville), Ky. (Lowville), Minn, and la. 
(Decorah), Okla. (Bromide); England ^Llan¬ 
dovery); Northern Shan States. 

ACANTHOSCAPHA Ulrich and Bassler 1923 
(*Beecherella navicula Ulrich). Similar to Beecherella, 
but anterior end is spineless and rounded in outline, 
while posterior spine is formed by prolongation of 
ventral edge instead of outer carina, which may be 
wanting entirely; within posterodorsal region true 
contact edge is set some distance within outer edge 
of valves. L. Dev. 

*A. navicula (Ulrich) (286—44). L. Dev.: N. Y. 
(New Scotland). 

A. pentagonalis Swartz (286 —42, 43). Oriskany: 
Pa. (Shriver) 

BEECHERELLA Ulrich 1891 
(*B. carinata Ulrich (286—56), from L. Dev. (New 
Scotland) of N. Y.). Shell elongate, boat-shaped, 
triangular in transverse section, the ventrum being 
flat and carinated on its outer edges; ventral carinae 
prolonged at each end into spines, the anterior one 
short and small, the posterior much larger; hinge 
apparently simple and ventraL edge of right valve 
seems to overlap left sharply. Dev. 

HEALDIA Roundy 1926 

(*H. simplex). Laterally subtriangular to subelon¬ 
gate shell; left valve larger and with distinct groove 
for reception of right, overlapping it on all sides, 
although only slightly on dorsoposterior slope; sur¬ 
face smooth or punctate with two backward¬ 
pointing spines; an elevated ridge or shallow semi¬ 
circular sinus on posterior smooth area of each valve. 
Miss.-Perm. 

H. triangularis Croneis and Gale (287 3). Ches¬ 
ter: Ill. (Golconda). 

H. vinitaensis Harlton (287—l,-2). Chester: Ill. 
(Vienna). 

H. limacoidea Knight (287—4-6). Penn.: Neb. 
(Missouri), Mo. (Des Moines), Okla. (Wewoka, 
Nowata, Bird Creek), Tex. (Wayland, E. Moun- 

tain). „ 

*H. simplex Roundy (287—11). Penn.: Kan. 

(Stanton, Kanwaka), Tex. (Wayland). 



PONTOCYPKIS 
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H. cuneata Coryell ami Billings (287 10). Penn.: 

Kan. (Shawnee), Tex. (Waylaml). 

SKM1NOLITES Coryell 1928 
(*S. truncatus). Ix>ft valve overlaps right along 
entire margin; surface marked by large circular 
pits and curved ridge near each end. Miss., Penn. 

S. sohni Croneis and Bristol (287—7, 8). Chester: 

Ill. (Golconda, Menard). 

*S. truncatus Coryell (287—9). Penn.: Okie. 

(Nowata, ?Dccse), Tex. (Wayland). 


TETRATYLUS Cooper 1941 

( *T . ellipticus ). Outline cytherelloid, sulcus primi- 
tian, hingement simple; differs from Seminolites in 
that the ridge, when present, is on and not back 
of the end margins of the shell, in the presence of 
four spines or knobs, and presence of a sulcus; from 
Hcaldia in having anterior spines and sulcus. Miss. 

*T. ellipticus Cooper (287—12-14). Chester: Ill. 
(Paint Creek). 


BAIRDIA McCoy 1844 

( *B . curta). Shell subtriangular or rhomboidal, with 
greatest height near middle ; inequivalved; narrowly 
rounded anteriorly and pointed posteriorly; generally 
smooth; dorsal margin rather strongly convex; 
hingement formed by a groove in each of inter¬ 
locking valves; over 200 species, some of which may 
belong to BAIRDOPPILATA Coryell, Sample and 
Jennings 1935 ( *B. martyni). Ord.-Recent 

B. summacuminata Coryell and Malkin (287 

23). M. Dev.: Ont. (Hamilton). 

B. magnacurta Morey (287—15, 16). L. Miss.: 


Mo. (Chouteau). 

B. cestriensis Ulrich (287-24-26). Chester: Ill. 
(Renault-Menard), Ky., Ark. (Boone). 

B. aequa Cooper (287—29, 30). Characterized by 
flat parallel sides. Chester: Ill. (Renault). 

B. attenuata Cooper (287—27, 28). Chester: Ill. 

(Glen Dean). , TI1 

B. sinuosa Cooper (287—35, 36). Chester: Ill. 

(Kinkaid-Clore). 

B. citriformis Knight (287 —18-20). L. Penn.: 


Mo. (Pawnee). 

B. oklahomaensis Harlton (287—17). L. and M. 
Penn. (Missouri): Central Interior; Colo., Tex. 

B. reussiana Kirkby (287—31-34). Perm.: Neb., 


B. glenrosensis Vanderpool (287 21, 22). L. 

Cret. (Tiinity): La. (Glen Rose), Ark., Tex. (Glen 

Rose, Weatherford). 

B. alexandrina Blake (= B. subdeltoidea (Muen- 
ster) of Alexander) (287—37). U. Cret: Tex. (Eagle 
Ford). (Numerous specimens formerly referred to 
this “form species” are now known to belong to 
other species.) 

B. suborbiculata Alexander (287 —38). Paleoc.: 
Tex. (Midway). 

B. subdeltoidea (Muenster). OLig.: Ala. (Red 


Bluff). 


BYTUOCYl’RIS Brady 1880 

(*Iiainlia bosi/uctuirui Brady, probably “ Bytho¬ 
cypris renifortnix Brady). Shell smooth, reniform, 
ovate or elliptical ; left valve larger than right, over¬ 
lapping it usually on both dorsal and ventral mar¬ 
gins; dorsal margin convex, ventral edge straighter, 
sometimes slightly convex; over 125 sj>ecies. (Paleo¬ 
zoic species are doubtfully referred to this genus.) 
Ord.-Recent. 

B. cylindrica (Hall) ( 287—40 49). Valves nearly 
equal; ends broadly rounded. Ord. ( Trenton-Rich¬ 
mond): Anticosti; N. Y., Ohio, Ind., Ky., Minn. 

(Decorah), la.; Man. . 

B. indianensis Ulrich (287—69). L. Dev.: Ohio 
(Silica), Ky. (Onondaga), Term. (Birdsong). 

B. truncata Coo|>er (287—39—41). Chester: III. 

(Renault). 

B. clorensis Croneis and Funkhouser (287 »4, 

45). Chester: Ill. (Kinkaid-Clore). 

B. tomlinsoni Harlton (287—61). Dorsal border 
curved, ventral nearly straight; left valve over¬ 
lapping right. L. Penn.: Okla. (Dornick Hills), Tex. 
(Wayland). 

B. pediformis Knight (287 —54-56). L. Penn.— 
Perm.: Neb. (Missouri; Penn.), Mo. (Des Moines), 
Kan. (Penn., Perm.), Okla. (Wetumka-Seminole), 

Tex. (Wayland), E. Mountain). 

B. (Bairdocypris) morrisonensis Roth (287 57- 

59). Jura.: S. Dak. (Morrison). 

B. goodlandensis Alexander (287—42, 43). Elon¬ 
gate; dorsal and ventral margins sulq>arallel; length 
0.61 nun. L. Cret (Fredericksburg): Tex. (Good- 

B. rotundus Vanderpool (287 —62, 63). L. Cret 
(Trinity): La., Ark., Tex. 

B. subaequata Ulrich (287—50-53). Eoc. : Md. 
(Aquia). 

B. ? gibsonensis Howe and Chambers (287 
64-66). Eoc.-Mioc. (L. Jackson-L. Chickasawhay): 

/"~!iiif r*ooct 


MACROCYPRIS Brady 1867 
(*Cythere minna Baird). Carapace more elongate 
than Bythocypris and with right instead of left valve 
the larger, and overlapping along dorsal margin; 
surface smooth; hinge structure simple, hinge teeth 
lacking. Ord.-Recent. 

M. menardensis Harlton (287 —69, 70). Penn.: 
Neb. (Missouri), Kan. (Stanton), Okla. (Nowata), 
Tex. (Graham). 

M. graysonensis Alexander (287—67, 68). L- 
Cret (Washita): Tex. (Grayson). 

PONTOCYPRIS Sars 1865 
(*P. serrulata). Like Bythocypris, except that shell is 
very delicate and hinge is simple without overlap. 

Ord.-Recent 

P. arcuata Ulrich and Bassler (288 1—3). L. Dev.: 

Md. (Keyser). 

P. perforata Vanderpool (288—4, 5). L. Cret 
(Trinity): La., Ark., Tex. 
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TUBULIBAIRDIA Swartz 1930 

(*T. tubulifera Swartz (288—6, 7), from Oriskany 
(Shriver) of Pa.)- Carapace subovoid in side view, 
posterior margin obtusely angulated; strongly >n- 
equivalved, with left valve larger ami over apping 
right along free margins and projecting above it 
dorsally; carapace smooth externally, but pierced 
by coarse pores which open on internal surface. 

Dev. 

BEYRICHIOPSIS Jones and Kirby 1886 

(* B.fimbriata). Shell elongate subquadrate, thickest 
anteriorly, with median sulcus and small, rounded 
postmedian lobe; a wide, radiated, marginal fringe 

present. Dev.-Penn. _ 

B. thori Coryell and Johnson (288—10-13). Ches¬ 
ter: Ill. (Clore). 

ACRATIA Delo 1930 

(*A. typica). Like Macrocypris, but differing in 
having a more pointed anterior extremity, an 
abruptly upward bent ventral margin, and reversed 

overlap. Miss.-Perm.? T1 , 

A. tumida Cooper (288-14-16). Chester: Ill. 

(I ^A ka typica Delo (288-17, 18). Penn.: Tex.; 
Perm?: Kan. 

BAIRDIOLITES Croneis and Gale 1938 

(*B. crescentis). Like Bairdia in outline and overlap, 
but differing in possessing curved ridges similar to, 
but narrower than, those of Seminoliies; two ndges 
on each valve, one anterocentral, the other post- 

central in position. U. Miss. , 

*B. crescentis C and G (288—8, 9). Chester. 

Ill. (Golconda-Kinkaid). 

B. fornicatus Cooper (288—19, 20). Chester. Ill. 
(Menard). 

CRIBROCONCHA Cooper 1941 

(*C. costata). Flattened anterodorsally like Heahha 
but* lacking the round perforations similar to those 
of Seminolites; also lacks the anterior nb of Semxno- 
liles, having instead of a curved posterior nb a 

"fSi-SrSSW®. Chester: IU. 
(Paint Creek). 


CONDRACYPRIS Roth 1929 
(*C. binod a). Valves massive with no overlap except 
a slight one of left valve over right along ventral 
margin; surface ornament smooth but with two 
transverse ridges on each valve. L. Dev. 

C. simplex Roth (288-25-27). L. Dev.: Icon 

(Birdsong), Okla. (Haragan). 

SULCELLA Coryell and Sample 1932 

(*S. sulcata). Carapace small; cytherclloid in outline 
and contact of valves; hinge line arched; right valve 
extending beyond margin of left all Around except, 
along anterior; anterior margin bordered by distinct 
ridge separated from regular convexity of valve by 
narrow groove; surface smooth except for shallow 
sulcus that extends from dorsal margin to a pro¬ 
nounced submedian pit. Miss.-Perm. 

*S. sulcata C and S (288—24). Penn.: Neb. 
(Missouri), Kan. (Kanwaka), Okla., Tex. (E. 
Mountain). 

CAVELLINA Coryell 1928 

(*C. pulchella), Female shell like Cytnerella, but 
with posterior depression on valve interior almost 
completely separated from rest of valve by vertical 
ridee: male with smooth interior. Miss.-Perm. 

C. glandella Whitfield (288—28, 29). Miss.: Ind. 

^ C. parallela Croneis and Gale (288—30, 31). Ches¬ 
ter: Ill. (Renault-Glen Dean). 

*C. pulchella Coryell (= Cytherella missounensis 

Knight, Cytherella wewokana Warthin, Cavellma 
lata Coryell, and Cytherella gloria Coryell and 
Sample). (288—32). Penn.: Ind. (Conemaugh), la 
Mo. (Des Moines), Okla. (Seminole, Holdenville), 

Tex. (YVayland, E. Mountain). 

C. nebrascensis (Geinitz) (288 33, 34). Slight y 

smaller than preceding and less arched dorsally in 
lateral view. U. Penn., L. Perm.: Neb., Kan. 


PONDERODICTYA Coryell and Malkin 1936 
(= Hamilton*ELLA Stewart 1936) 

(*Cytherella f bispinulatus Stewart). Carapace ovate; 
dorsal margin arcuate, ventral nearly straight; an¬ 
terior end lower than posterior; valve surface reticu¬ 
late except near margins; smooth surface widest on 
ends; left valve larger than right; contact rabbeted, 
of ridge and groove type; the two posterior spines 
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1-6. Cytherelloldea spp 11: U Tex B 2907«nd » 42: B 29]. End 

rillen^*. 4. C. leonensla. 5. C. ‘ here ‘^ le ” (fema ) e > [JP 5]. Right interior (x33); dorsal view of carapace (x33): shell 

of a specimen; two specimen* on a .lab. 9-12. ■ <*«» 1 ( Cytherela r.ughani (x45) [Fla G S. GB 13). Right interior; left ex- 

.culpture (*128); hinge of ^ght valve viewed J 18: Right and left interiors (x35) (JP 7); 17: Right valve (x42) 

terior; left interior. 16-27. Brachyeytherespp.16-18 B spheno, view8 (x30 ). 22. B. Interrasili. [JP 8J. R‘«ht vAlve 

(U Tex B 2907]. 10-21. B. ledaform. [Ark G S. B 21. Rig • interiors of right and left valvee and posterior outhne (x30). 

(x40,. 23-27. B. ruseeUl (La G S. OB 71. L-ft andn.1.t e.Unc.r. &JM. £ewa (x20 ). 31. 32. C. pustnloslaalma [U Tex B 

28—51- CythereU spp. 28-30- C. baaalerl 1 .emlpllcata [U Tex B 2907], Right valve (x42). 34. C. megulrtl [La G S, GB 7]. Exterior 

**. J, .,——«-> 

(Fla G S, GB 13). Right interior; left extenor and jntenor. 
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and an anterior rid no, which usually arc present, are 
diagnostic. M. Dev. (Out.; N. Y., Mich., Ohio). 

*P. bispinulata (Stewart) (288—55-58). M. Dev.: 
Ont. (Widdor); N. Y. (Hamilton), Mich. (Traverse), 
Ohio (Silica), Okla. 

CYTHERELLA Jones 1849 
(*Cytherina ovata Roomer). Shell ovate to sub- 
quadrate in outline, thick and heavy, surface smooth 
or slightly punctate; female has posterior depression 
on valve interior only partly separated, by vertical 
ridge, from rest of valve; male interior smooth; 
inner’lamella entirely membranous; many species. 
Paleozoic?, Mesozoic-Recent. 

*C. ovata (Roemer) (= C. navarroensis (male) 

and C. moremani (female) of Alexander) (288—41), 

47). U. Cret.: Tex. (Navarro). 

C. marlboroensis Ulrich (288-48-51). Eoc. . Md. 

(Aquia) 

C. hiwanneensis Howe and Lea (288 42-45). 
Olig. (Vicksburg): Ala., Miss., La. 

ARGILLOECIA Sars 1865 

(*A. cylindrica). Carapace small, tlnn, fragile; 
anterior end rounded, posterior pointed; dorsal 
margin convex, ventral fairly straight; right valve 
larger than left, overlapping both dorsally and 
ventrally; carapace surface smooth; hingement 
simple; marginal zone broad; pore-canals long, veij 
numerous, closely spaced especially at anterior end, 
nearly straight except in anteroventral region, where 
they curve strongly backward; nearly all canals are 
simple but a few appear to bifurcate near outer 

margin of shell. Cret.—Tert. _ 

A. faba Alexander (288—39-A1). Paleoc.: Tex. 

PARACYPRIS Sars 1865 

(*p polita) Carapace elongate, rounded anteriorly, 
produced posteriorly; left valve slightly larger than 
right; hinge simple; line of concrescence near and 
parallel to outer margin; inner margin parallel to, 
but at considerable distance from, line of concres¬ 
cence at both ends, coincides with it for a short dis¬ 
tance along anterior third of ventral margin. Cret.- 

P weatherfordensis Vanderpool (288 53, 54). 

L. Cret. (Trinity): La., Ark., Tex . 

P. perapiculata Alexander (288 o2). raieoc.. 

Tex. (Midway). 


CYTIIKRKLLOIDKA Alexander 1929 
( *('ythcr<’llii willunnsotnann Jones) Like ( ytherelln, 
but differing in having surface more or less highly 
ornamented, and with right valve, while larger, not 
overlapping left around entire periphery. Cret.- 
Tert. 

*C. williamsoniana (Jones) (289—1). U. Cret.. 

Tex. (Navarro.) . . 

The Gulf Coast Tertiary may he zoned roughly i»y 
the following species, all erected by Howe (11128): 
C. torribigbeensis (289—6), Sabine Eocene; C. bas- 
tropensis (289-5), Claiborne Eocene; C. danvil- 
lensis (289—3), Jackson Eocene; C. vicksburgcnsis 
(289—2), Vicksburg Oligocene; and C. leonensis 
(289—4), Miocene. 

BARYCHILINA Ulrich 1891 
( *B. punctostriata). Carapace small, rhomboidal; 
valves thick, right overlapping left except in poste¬ 
rior half of convex dorsal edge; surface of valves 
striate, except along edges, where it is smooth; 
sharply defined narrow or rounded pit. Sil.-Miss. 

*B. punctostriata Ulrich (288-35-38). Umbilical 
pit one-third length of shell from front. M. Dev.: 
Ky. (Jeffersonville). 

ENTOMIS Jones 1861 

( *E . tuberosa). Shell subovate with surface smooth 
in typical species and marked by raised concentric 
or transverse lines in the subgenus Richteria; valves 
marked by a well developed, slightly curved, sub¬ 
median furrow extending from ventral edge to 

center or beyond. Sil.-Perm. 

E. (Richteria) serratostnata (Sandberger) (289- 
7, 8). Dev.: Canada (Portage-Simpson); N. 
(Naples); Europe; Siberia. 

CYTHERE Mueller 1785 
(*C. luted). Dimorphs of essentially same shape; 
shell surface without prominent sculpture, but with 
shallow pits which are the expanded external open¬ 
ings of pore-canals; canals few, unbranched, 
nearly straight; hingement shown on pi. 289. Tert.- 
Kegent • 

Recent investigations (Blake, 1931) show that 
this genus is actually represented by only a few 
Recent and fossil species; the many species formerly 
referred to it belong to other existing or as yet un¬ 
described genera and it has now become common 
practice to use “Cythereis” as a wastebasket for these. 


PLATE 290 

1—29. Cytheride* spp. 1-*. C. < 

male? carapace* (x42). S- 8 . C. (Haplocyt , .. H (* 55 ) [JP 101 Right valve; hinge of right and left valves. 12-14. C. 

showing hinge and pore canals (*60). Ml.■ C. <<***£“ ““^'"^^of ^ht aS .eft valves. 15-17. C. (ClUhrocytheridea) g-rretU 
(rfapfocytheridea) montgomeryenal. (*55) [JVlOlJb* ^ ■ c ^Haplocytherldea) blanpledl (JP 10]. 18. 19: Left and right valve. 

(*55) [JP 101. Right valve: hinge of nght and left HghT val^e' lowing marginal pore canals (x75). 21. 22: Hirtge of right and left 

(x55). 20) Anterior (left) and poatoW jj *J* h Hinge of right and left valves (x60); right valve (x40). 26-29. C. (Haplo- 

valves (x75). 23-25. C. (AnomocytheHdea) florMaw) (JP 12J. H«nge m ^ view (x20) . 3 0-36. CytherideU spp. 30. C 

cytheridea) puboTaU [Md G S, Mioc]. rl * - (USGS B 128: after Jones, G Mag (3) 101. Left side and dorsal 

s sassssi- -——*»——-- - ^ 

■mall left and right valves. 
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*C. lutea Mueller (289—9-12). Recent: North 
Atlantic coasts. 

BRACHYCYTHERE Alexander 1933 

(*Cythere sphcnoides Reuss). Carapace modified ob¬ 
long in outline: dorsal margin arched; anterior and 
posterior ends compressed, usually denticulate; left 
valve much larger than right, which it overlaps 
strongly along entire dorsal margin and less dis¬ 
tinctly along rest of periphery; surface smooth or 
ornamented; some species bear strong, winglike 
processes at ventrolateral edge of valves (probably 
a distinct genus); hinge structure complex; inner 
margin and line of concrescence coincide throughout, 
and are at a moderate distance from and parallel 
to outer margin; radial pore-canals numerous, 
closely spaced, especially in antero- and postero- 
ventral areas, and widened near outer margin. 
Cret.-Olig. (Vicksburg); Tert.-Recent (many 
species originally referred to Cythere probably 
belong to Br achy cythere). 

*B. sphenoides (Reuss) (289—16-18Y U. Cret. 
(Austin, Taylor): Tex. 

B. ledaforma (Israelsky) (289—19-21). U. Cret.: 
Ark., Tex. (Navarro). 

B. interrasilis Alexander (289—22). Paleoc.: Tex. 
(Midway). 

B. russelli Howe and Lea (289—23-27). Eoc., 
Olig. (Claiborne-Vicksburg): Fla., Ala., Miss., La. 

CYTHEREIS Jones 1849 
(*Cytherina ornatissima Reuss (not Alexander)). 
“Form genus”; species vary greatly in form and sur¬ 
face ornamentation; carapace highest at anterior 
end, with downward slope immediately behind the 
high, rounded, anterodorsal angle; left valve larger 
than right, but overlaps conspicuously only at the 
high, anterodorsal angle; ventral and dorsal margins 
usually straight, subparallel; anterior end broadly 
rounded, denticulate along lower half or two-thirds 
of its length, and usually with thickened and ele¬ 
vated rim; posterior end compressed, triangular in 
shape, and usually with thickened marginal rim; 
hinge structure complex, and constant for individual 
species; over 100 species, many of which probably 
belong to as yet undescribed genera. (See E. Triebel, 
Senckenbergiana 20, 1938; 22, 1940.) Cret.-Recent. 

C. pustulosissima Alexander (289—31, 32). L. 
Cret. (Washita): Ark., Tex. 

C. semiplicata? Reuss (289—33). Surface with 
three short convex ridges extending from middle of 
valve posteriorly. U. Cret.: Tex. (Austin, Taylor). 

C. communis Israelsky (289—35-39). Surface 
finely punctate; length 0.75 mm, width 0.38 mm. 
U. Cret. (Navarro): Ark., Tex. 

C. bassleri Ulrich (289—28-30). Eoc.: JN. J. 
(Vincetown), Md. (Aquia); Wilcox and Claiborne 
of Ala., La., Tex. 

C.? mcguirti Howe (289—34). Olig. (Vicksburg): 
Gulf Coast. 

C. (Pterygocythereis) cornuta americana Ulrich 


and Bassler (289—40—43). Mioc. (Chesapeakean)- 
Md., Va., Fla. 

C. exanthemata (Ulrich and Bassler) (289—44- 
48). Surface coarsely and rudely spintilose. Mioc.; 
Md., Va., Fla., La. 

C.? garretti Howe and McGuirt (289—49-51). 
Mioc.: Fla. (Choctawhatchee). 

C.? vaughani (Ulrich and Bassler) (289—13-15). 
Surface coarsely reticulated by longitudinal and 
vertical ridges. Mioc.: Md., Va., Fla. 

CYTHERETTA Mueller 1894 

(*C. rubra). Closely related to Cythereis, but differs 
as follows — inner margin has a very irregular 
course, forming in front an S-shaped line, and at 
ventral margin below the contractor appendages a 
conical figure, behind which it forms an irregular, 
flat arch open toward the bottom; carapace elongate, 
smooth, pitted or ribbed; heavy in adult, lighter in 
moults. Eoc. (Claiborne)-Recent. 

C. evergreenica (Stadnichenko) (291—1). Eoc. 
(Claiborne): Tex. 

C. alexanderi Howe and Chambers (291—2-6). 
Eoc. (Jackson): Fla., Ala., Miss., La. 

C. burnsi (Ulrich and Bassler) (291—9-13). 
Mioc.: Va. (Calvert), Fla. (Choctawhatchee), La. 
(subsurface record). 

CYTHERIDEA Bosquet 1850 

(*Cythere muelleri Muenster). This genus, which 
probably is the most important and widespread 
(over 100 species) in the Gulf Coast Cretaceous and 
Tertiary, where it occurs in both marine and brack¬ 
ish sediments, has been divided into a number of sub- 
genera, only three of which are listed here; all 
American Tertiary species apparently fall in the 
second and third subgenera. 

CYTHERIDEA Bosquet (ss). Carapace oblong- 
ovate; left valve larger than right, overlapping 
around entire margin; dorsal margin arched, ventral 
nearly straight, slightly incurved and flanged just 
anterior to middle, the flange of right valve fitting 
inside flange in left valve; anterior end obliquely 
rounded in left valve, and rather evenly rounded in 
right, bearing about six short spines which are 
usually more prominent on right valve; posterior 
end obliquely truncate, with blunt posteroventral 
angle; entire surface coarsely and rather regularly 
punctate. 

Interior of valves smooth, with inner margin of 
inner lamella coinciding with line of concrescence ex¬ 
cept for short distance at anterior end; radial pore- 
canals fairly numerous; muscle scars somewhat 
obscured. 

Hinge structure in left valve composed of four 
distinct segments— (1) an elongate, elliptical, an¬ 
terior socket notched by about six transverse 
grooves; (2) a high, finely crenulate bar behind the 
socket; (3) a somewhat lower narrow bar separated 
from (2) by a diamond-shaped depression; and (4) a 
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deoply incised posterior socket crossed by five or 
six transverse grooves. 

Hinge structure of right valve also composed of 
four segments: (l) Anterior dental area consisting o 
about six teeth; (2) hinge between two terminal 
dentitions corresponds to the two central segments 
of the left valve; (3) immediately behind anterior 
dentition is a finely notched groove, which becomes 
confluent with the edge of the dorsal margin poste¬ 
riorly and (4) the posterior dental area, a narrow 
line of about five teeth, separated by transverse 
grooves (See pi 290.) 

HAPLOCYTHERIDEA Stephenson 1936 
('Cytheridea montgomerymsis Howe and Chambers). 
Like Cytheridca ss in all shell characters except hinge 
structure (see figures). Cret.-Recent. 

CLITHROCYTHERIDEA Stephenson 1936 

('Cytheridea? garretti Howe and Chambers). Wen- 
tical to Cytheridea ss and Haplocytheridea in all shell 
characters except hinge structure (see figures). Eoc. 
Mioc. 

ANOMOCYTHERIDEA Stephenson 1938 
('Cytheridea fioridana Howe and Hough). Close to 
Cytheridea in general shell characteristics, but differ¬ 
ing markedly in features of hinge line and muscle- 
scar pattern (see accompanying illustrations); occurs 
in both marine and fresh-water sediments, lert. 

*C. (Cytheridea) muelleri (Muenster) (290 9- 
11). European (introduced for comparison). 

C. (Haplocytheridea?) monmouthensis Berry 

(290-1-4). U. Cret.: Md., Tex. (Navarro). 

C. (Haplocytheridea) sabinensis Howe and Gar¬ 
rett. (290—5-8). Eoc. (Claiborne): Ala., La. 

CS C^(HapU^ytheridea) montgomeryensis Howe and 

Chambers (290-12-14). Eoc. ( L „ Jackson) 

C. (Clithrocytheridea) garretti Howe and Cham 

be C (2S0- 

18 C 2 (’H^c^Kd^u^ata Ulrich and B^.er 
(290—26-29). Mioc.: Md., Fla., La. (subsurface 

C. (Anomocytheridea) fioridana (H and H) 

23-25). Mioc. (Area zone): Fla. (Choctawhatchee). 

CYTHERIDEIS Jones 1856 
(*C. svbulata Brady). Elongate to triangular with 
simple hinge; surface smooth, pitted or tuberculated. 

^ C. equalis Jones (290—31, 32). Bean-shaped 

valves thinner anteriorly; somewhat wedgelike. 

IJ Cret.: Wyo. (Bear River). 

*C. mayeri (Howe and Garrett) (290—30). Eoc. 

^C^ashermani^Ulrich and Bassler (290—33-36). 
Mioc.: Md., Va., Fla., La. 


EUCYTUERl. Brn-ly IWWi 

(*Cythcre decline Norman). She!' triangular in ouL 
line; hinge and ventral margins usually straight, 
valve surfaces smooth; hinge structure weakly ' 
veloiKid; line of concrescence (nature of window 
important in differentiating Hue y there from Cy/h,- 
rulea) at a moderate distance from and parallel to 
outer margin; inner margin at considerable distance 
from line of concrescence at anterior end, commies 
with line along ventral margin and deviates but 
slightly from it at posterior end. Cret.-Recent. 

E. brownstownensis Alexander (291—14). ( ret.: 

Tex. (Brownstown). „ 

E. brightseatensis (Berry) (291—15). U. (ret.: 

Md. (Monmouth). Tex. (Navarro). 

E. woodwardensis Howe (291—16, 1 • )■ Glig. 
(Vicksburg): widely distributed in Gulf States east 
of Mississippi River. 

E. chickasawhayensis Howe (29i—1»). y»g- 
(Vicksburg): Ala., Miss., La.; Mioc.: La. (L. Ghicka- 

sawhay). 

CYTHERURA Sars 1865 

('Cythere gibba Mueller). Shell small, elongate, sub¬ 
quadrate; dorsal and ventral margins nearly 
straight, subparallel; anterior end rounded, posterior 
with obtuse caudal process; valve surfaces com¬ 
monly ornamented; inner margin and line of con¬ 
crescence coincide throughout their course; area of 
concrescence broad at both ends and in many species 
actually comprising greater part of shell; line ap¬ 
proaches outer margin only along ventral edge and 
characteristically forms a posteriorly directed loop 
in posteroventral region; radial pore-canals variable 
in number but typically fairly numerous, long 
slender, simple, with a slight bulbous enlargement 
near their distal ends; anterior tooth of left valve 
is just behind anterior tooth of right and posterior 
tooth of left valve fits just in front of posterior tooth 
of right; right valve projects over left on dorsal 
margin and is differently formed there. Cret.-Recent. 

Coryell and Fields (1937) recently erected four- 
new genera to include some of the Gulf Coast 
Miocene species which formerly would have been 
referred to Cytherura ; these are H^^RINA 
C and F 1937, LUVULA C and F 1937, MACRO- 
CYTHERINA C and F1937 and PELLUCISTOMA 

n J T? 1 i\0*7 


C and F 1937. - 

C. cretacea Alexander (291—23, 24). U. Cret.: 

Tex. (Taylor, Navarro). __ 

C. byramensis Howe and Law (291 19). Olig. 

(Vicksburg): Miss. 

C. wardensis Howe and Brown ( 291 — 20 - 22 ). 
Mioc.: Fla. (Choctawhatchee), La. and Tex. (sub¬ 
surface records). 

EUCYTHERURA Mueller 1894 
(*Cythere complexa Brady). Carapace small, rela¬ 
tively thick and heavy; lateral view quadrate; an¬ 
terior and posterior teeth in right valve; irmer 
margin and line of concrescence coincide throughout 
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and run parallel to and at a moderate distance from 
outer margin of shell; radial pore-canals few, iso¬ 
lated, simple, straight or very slightly irregular in 

their course. Cret.-Recent. 

E. chelodon (Marsson) (291—25, 26). U. Cret.: 
Ark. (Annona, Ozan), Tex. (Taylor, Brownstown). 

E. murdercreekensis Howe and Law (291—7, 8). 
Olig. (Vicksburg): Ala. and Miss. (Byram). 

LOXOCONCHA Sars 1865 
(*Cythere impressa Baird). Shell rhomboidal to 
quadrate in outline; dorsal margin straight, ventral 
straight or somewhat flexuous, curving upward to 
the short, blunt, compressed caudal process; postero- 
ventral edge of valves keeled; valve surfaces smooth, 
pitted, or reticulate; anterior cardinal tubercle 
usually present; hinge teeth usually weakly de¬ 
veloped (see Alexander 1934); line of concrescence 
at moderate distance from outer shell margin, at 
anterior and posterior ends; radial pore-canals 
moderately numerous, slender, straight, simple. 
Cret-Recent. 

L. fletcheri Israelsky (291—32). U. Cret. (Tay¬ 
lor): Ark., Tex. 

L. claibornensis Murray (291—27, 28). A variable 
species; differs from L. woodwardensis in outline, in 
more elongate form, and in presence of ridges and 
rows of pits on ventral side of carapace; differs from 
L. perdecora Alexander, from the Texas Midway, 
in presence of ribs and pits arranged in rows on 
ventral part of carapace. Eoc. (Claiborne): Ala. 

L. woodwardensis Howe and Law (291 29—31). 

Olig. (Vicksburg): Ala., Miss., La. 

KRITHE Brady, Crosskey and Robertson 1874 

(•Cytherideis bartonensis Jones). Carapace oblong 
in side view; surface usually smooth; hingement 
simple; line of concrescence extends vertically, down¬ 
ward from dorsal margin, at about one-fifth of shell 
length from anterior end; except for loops in an¬ 
terior end and posteroventral angle it runs at a 
moderate distance from and parallel to outer mar¬ 
gin; inner margin and line coincide except when 
latter makes its sharp, looplike curves toward outer 
margin at both ends; pore-canals moderately numer¬ 
ous, slender, with large external openings, often 
curved and of unequal length; many canals open 
on shell exterior before reaching outer margin; 


normal canals few, large, conspicuous; dimorphism 
marked with male shells longer and more slender 


and less strongly convex than females. 

Recent. 

K. perattica Alexander (291—36, 37). 
Tex. (Midway). 

K. hiwanneensis Howe and Lea (291 
Olig. (Vicksburg): Ala. (Byram), Miss. 


Cret.- 
Palcoc.: 

33-35). 


CYTHEROI*TERON Sars 1865 

(* Cytheropteron convexum = Cythere lalissima Nor¬ 
man). Shell ovate in outline, dorsal margin arched; 
ventral margin straight or convex; anterior end 
rounded; posterior produced into spinelike caudal 
process which curves upward; carapace widest at 
ventral margin; ventrolateral edges of valves bear 
winglike lateral expansions; valves subequal in size, 
the left usually somewhat larger than the right; 
surface smooth or sculptured; hinge of right valve 
has two teeth which fit in corresponding sockets on 
left valve; hinge margin of left valve bears a finely 
crenulate bar which fits into a furrow between ter¬ 
minal teeth of right valve; line of concrescence 
parallel to outer margin of shell; inner margin and 
line of concrescence coincide except at anterior end, 
radial pore-canals few, straight, simple; muscle scar 
pattern consists of four small scars, with one or two 
others in front of these. L. Cret.—Tert. 

EOCYTHEROPTERON Alexander 1933 (*Ci/-' 
•heropteron bilobatum). Species are roundly tumid or 
inflated ventrally, do not bear winglike expansions, 
have left valve usually larger than right and over¬ 
lapping conspicuously along dorsal margin; hinge 
structure more primitive than in Cytheropteron. 
L. Cret. (Alexander and Howe think that U. Cretace¬ 
ous and Tertiary species may constitute a new 
subgenus.) 

*C. (Cytheropteron)latissimum(Norman). (292— 
1, 2). (Introduced for comparison). 

C. (Eocytheropteron) bilobatum Alexander (292— 
3-5). L. Cret. (Weno): Okla., Tex. 

C. (Eocytheropteron) trinitiense (Vanderpool) 
(292-8-10). L. Cret (Trinity): La., Ark., Okla., 
Tex. 

C. (Cytheropteron) navarroense Alexander (292— 
6, 7). U. Cret.: Ark. (Saratoga), Tex. (Navarro). 

C. midwayense Alexander (292—14). Paleoc.: 
Tex. (Midway). 


PLATE 291 

1-6 Crtherett. spp. 1. C. evergreen!ea [JP lj. Right valve greatly enlarged. 2-*. C. alexanderf (La G S. GB 5], Rtight > <*«>); leH 

- left exterior, dorsal. and right exterior views of holotype (x45). 7. 8. Eueytherura murdercreeken*. [U G 8, GB 7J. lUght 
hinge (x50) t MX .extenor, • Cyth*rett* buraal (x26) (Fla G S. GB 13]. Exterior and interior of left valve and right 

25S2T epp. (JP 101 14. E. brownatownen^a. Right valve (x75). 15- E. bri*t- 

^atenaia Right vidve by transmitted light showing line of concrescence, inner margin, and pore canals (x75). 16. 17. T* (I ^ 

^alenale. tugnt vai o f . ** 18 E chickaeswhsyensU. Right interior (x37.5). 19-24. Cytherura spp. 19. C. byramenaia lLa 

rT*CB Ut 71 in Right exterior (x80). 20-22. C. wmrdenaia (Fla G 8. GB 13]. Left interior and right exterior (x48);donial outline (^2). 

m 9A r cletacea (xl20) [JP 10] Left valve by transmitted light showing internal features; right extenor. 26, 26. Eueytherura chelodon 

fjpXiSnSve^Ut. sho y wing inner margin and radial pore canal* and right 

■no 27 28 L. claibornensla (JP 12]. Left exterior and right interior (x75). 28-31. L. woodwardensU [La G S, GB 7 1- rR 

XTS wt exterior (x80). 32. L. flelchert [JP 10]. Right valve (xlOO). 33-37. Krlthe spp. 33-36. K. hlwanneenrf. (x40) [La G S. GB 
S outlined and right interiors. 36. 37. K. perattlc. [JP 8]. Left valve of ma.e (x60); left valve, by tr.n.m'tt^ l.ght^how^ 

internal feature. (x80). 38-46. MeUeyprla spp. 38-42. M. whUel (x!5> [G Mag (3) 3]. End. dorsal and right side wm of male carapace. 
Xl and left side view, of female carapace. 43-46. M. pxhas.pcnal- [JP 7]. Left side, ventral, and anterior views (x25). 











SUBCLASS CIRRIPEDIA 


O'M 


C. variosum Martin (292—11-13). Eoc. (Clai¬ 
borne) : Gulf Coast. 

C. montgomeryense Howe and Chambers (292- 
16-21). Eoc. (L. Jackson): Common throughout 
Gulf Coast. 

C. galericulum Howe and Law (292 16). Olig.: 

La. (Vicksburg). 


canals few, straight, simple; numerous undo-n ilx d 
species in Cretaceous and Tertiary of Gulf Const. 

U. Cret.-Tert. 

•O. hannai (Israelsky). (292—42-16). U. Cret : 


Ark. (Ozan), Tex. (Taylor, Navarro). 

O. cristata Alexander (292—35). Paleoc. (Mid¬ 
way): Gulf Coast. 


MONOCERATINA Roth 1928 

(*M. ventralis). Straight-backed, with suhventral 
projecting flap or spine, and with weak dorsoinedian 
depression or furrow; left valve grooved to receive 
hinge of right valve; line of concrescence and inner 
margin coincide throughout, and their course is near 
and parallel to the outer margin; radial pore-canals 
few, simple. Dev.-Tert. 

M. celsalobata Cooper (292—22-25). Chester: 
Ill. (Golconda). 

*M. ventralis Roth (292-26-30). Penn.: Okla. 
(Wapanucka, Johns Valley, Dornick Hills). 

M. dornickhillica Bradfield (292—31, 32) Penn.: 

Okla. (Dornick Hills). WT _ A 

M. pedata (Marsson) (292—33, 34). U. Cret.: 

Ark. Tex. 

M. rossae Alexander (292—41). Paleoc.: Tex. 
(Midway). 

ORTHONOTACYTHERE Alexander 1933 
(*Cylherideaf hannai Israelsky). Carapace ovate to 
quadrate; ventral margin straight, convex, tending 
to parallel dorsal margin anteriorly, curving upward 
to caudal process; surface variously ornamented- 
hinge structure like Cytheropteron; line of concres¬ 
cence and inner margin coincide throughout, and 
are near and parallel to outer margin; radial pore- 


XESTOLEBERIS Sans 1865 
(*Cy there avrantui Baird). Carapace ovate in side 
view, valves convex, surface usually smooth; liinge- 
ment shown in pi 292; line of concrescence very near 
and parallel to outer margin of shell around entire 
periphery; inner margin and line coincide except at 
anterior end; pore-canals numerous, closely spaced, 
rather large, straight, simple. Tert.-Recent. 

X. truncata Alexander (292—36-40). Paleoc.: 
Tex. (Kincaid, Wills Point). 

METACYPRIS Brady and Robertson 1870 

(*Af. cordata). Valves very convex, unequally tumid 
at both extremities; dorsal and ventral margins 
nearly parallel; ventral margin depressed along 
posterior half with valves swelling out beyond it; 
hinge line distinct with thin flanges and narrow 
furrow; right valve overlapping left; surface pitted 
in lines; position and arrangement of spines, nodes 
or tubercles are of specific importance. Jura.-Cret 

M. whitei Jones (291—38-42). Jura.: Colo. 

M. pahasapensis (Roth) (291—43-46). Jura.: 
S. Dak. (Morrison). 

Subclass Cirripedia 1 

The cirripedes or barnacles, being degenerate, 
differ greatly from typical crustacaens. They are 


1 Clarke, J. M., Cirriped crustacean from the Devonian: 
AJS (3) 24: 55-56, il, 1882; AJS (3) 25: 120-125, tl, 
1883; The structure of certain Paleozoic barnacles: Am i* 
17: 137-143, il, 1896. Cornwall, I. E., Fossil Cirripedia 
from the Upper Oligocene Sooke formation of Vancouver 
Island. B. C.: U Cal Dp G. B 16: 399-406. il,1927. Cuah- 
man, J. A., Miocene barnacles from Gay Head, Mass^. 
with notes on Balanus protean Conrad: Am G 34. 29J 
296, il. 1904. Logan, W. N.. Cirripedes from Cretaceous 
of Kansas: Kan U Quart 6: 187-189, il. 1897. Matthew, 
G. F., On the occurrence of cirripedes in the Cambrian 
rocks of North America: N Y Ac Sc, Tr 15: 144 146. il, 
1896. Pilsbry, H. A., Cirripedia from the Panama Canal 
Zone: USNM, B 103: 185-188. il. 1918; Miocene and 
Pleistocene Cirripedia from Haiti: USNM, Pr 65 (2515). 
1-3, il, 1924; Cirripedia ( Balanun ) from the Miocene of 


New Jersey: Ac N Sc Phila. Pr 82: 429-438. il. 1931; An 
unusual Cretaceous cirriped: Science 77: 283-284, 1933. 
Rnedemann, R-, The phylogeny of the acorn barnacles. 
Nat Ac Sc, Pr 4: 382-384. 1918; An ancestral acorn bar¬ 
nacle: N Y St Mus, B 251: 93-104. il. 1924. Van Name 
W. G., Protobalanus and its hearing on the origin and 
phylogeny of the barnacles: Am Mus Nov 197: i-8, il. 
1925; A new specimen of Protobalanus: Am Mus Nov . 
1-6, il, 1925. Whitfield, R. P., A new fossil balanoid from 
the Marcellus of New York: AMNH, B 2 : 66-68, 1889. 
Withers, T. H., Some Paleozoic fossils referred to the 
Cirripedia: G Mag (2)6: 112-123. il. 1915; A 5 lrr, P ed ® 
from the Niobrara Cretaceous of Kansas: An Moq N H 
17- 7-11 il. 1926; A new cirripede from the Claiborne 
Eocene of U. S. A.: G Mao (10) 18 (108): 587-588, il 
1936. 


PLATE 292 

U»). 1«. C. montgomeryense (La G S. GB 6]. Exterior of female and made nghtvalvee 
anri a female left valve (x76); dorsal view (xSO); left interior (x76); posterior view (x80). 22-34. MonoeeraUna spp. 22- . • * 

(*100). 
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SUBCLASS MALACOSTRACA 


sessile benthos, cementing themselves to the sub¬ 
stratum by means of a calcareous or membranous 
base (e.g. Balanus) or attaching themselves to the 
bottom by a fleshy penduncle (c.g. Lcpas). The 
substratum may be bedrock, boulders, molluscan 
shells, other crustaceans, and marine plants. All 
barnacles are marine, and they thrive in the littoral 
and neritic zones out to a depth of 2,000 fathoms 
(12,000 ft). Fossil barnacles, especially isolated 
plates, may be found in strata as old as the 
Cambrian. 

TURRILEPAS Woodward 1865 
(= plumulites Barrande 1872) 

(*Chiton wrightianus Koninck = T. wrightii Ko- 
ninck). Body elongate conical with four to six 
columns of large, triangular overlapping plates, 
some of which are medially keeled; surface with 
concentric striae and sometimes radially lined or 

punctate. (Camb.?-Dev.). 

T. cancellatus Hall (293—5), from U. Helder- 
berg of N. Y., T. devonicus Clarke (293 — 1), T. 
nitidulus Hall (293—6), and T. tener Hall (293— 
1-3), from the Hamilton of N. Y. 

LEPIDOCOLEUS Faber 1886 

(*Plumulites jamesi Hall and Whitfield). Composed 
of but two ranges of vertical plates of unequal 
size, interlocking along their basal edges for their 
entire length. Ord.-Dev. 

L. sarlei Clarke ( 293 — 32-35). M. SU. (Niagaran) : 
N. Y. (Rochester). 

PROTOBALANUS Whitfield 1888 
(*P. hcimiltonensis ). Differs from Balanus in its 
greater number of plates (12). Dev. 

1 Berry. C. T. t Summary of fossil Stomatopoda: Am 
Mid Nat 21: 461-471. 1939. Glaessner, M. F., Crustacea 
Decapoda: Fos Cat, pars 41: 1-464, 1929. Ortmann. A. E.. 
The geographical distribution of fresh water 
and its bearing upon ancient geography: Am Ph Soc, 
Pr 41: 267-400, 1902. Packard, A. S., Jr., Syncarida, a 
group of extinct malacostracus Crustacea: Na * 

M 3 (2): 123-128, 1886. Rathbun, M. J., South D akoU 
Cretaceous crabs: USNM. Pr 52: 385-391. »1. 1917. 
Decapod crustaceans from the Panama region: V**™' 
B 103: 123-184, il. 1918; West Indian ^*|' tia 1 r i 7 f 1 C « 4 P u 
crustaceans: Carneoie Inst Wash, Pub 291. 157- . • 

1919; Fossil crabs from the Republic of Haiti. US.vm, 
Pr 63 (9): 1-6, il. 1923; The spider crabs of America. 
USNM, B 129: 1-513, il. 1925; The fossil 8ta‘ k *eyed 
Crustacea of the Pacific slope of North America: t5A Af. 
B 138: 1-155, il, 1926; The cancroid crabs of America of 
the families Euryalidae, Portunidae. Atelecychdae. Can- 


*1*. hamiUonensin Whitfield (293 13). Shell 

small, ovate in general outline, narrowing toward 
cnrinal extremity; surface dopressed-eonvex, most 
elevated at apex of caiina; eompo ed of 12 peri¬ 
pheral plates. Marccllus: N. Y. 

ST ROB I LERIS Clarke 1888 
(*.S. spinigrra). Carapace leaf-shaped; composed of 
four columns of overlapping plates, two of large 
and unequal size and two others small and unequal. 

Dev. 

*S. spinigera Clarke (293-9-12). Hamilton; N. Y. 

LORICULA Sowerby 1843 
(*L. putchella). Peduncle squamous; capitulum with 
two scuta, two terga, four lateralia and a very 
narrow carina. Cret. 

L. canadensis Whiteaves (293—7, 8). Cret.: Man. 
(Ft. Benton). 

BALANUS Costa 1778 

(+B. vulgaris). This is the true “acorn barnacle” 
with six pieces to the base and a pair of scuta and 
terga closing the aperture and generally lacking in 
fossils; the numerous plates of the carapace are 

illustrated below. Eoc.-Recent. 

B. concavus Bronn (293—14-31). Mioc.-Recent. 
Both Atlantic and Pacific Coasts of N. America, 

and in Europe. , „ . , OQO 

Other genera; PALAEOCREUSIA Clarke 1888 
(Dev.); SQUAMA Logan 1897 and STRAMEN- 
TUM Logan 1897 (Cret.); and SCALPELLUM 
Leach 1817 (Cret-Recent). 

Subclass Malacostraca 1 

This subclass is a diverse group of crustaceans 

cridae, and Xanthidac: USNM, B 152: 1-609. il. 1930; 
Fossil decapod crustaceans from Mexico: USNM, rv 7» 
(*)• 1-10. il. 1930; Fossil Crustacea of the Atlantic and 
Gulf Coastal Plain; GSA, SP 2: 1-160. il. 1935. Stenzel. 
H. B., Decapod crustaceans from the Middle Eocene ol 
Texas: JP 8: 38-56. il, 1934; Middle Eocene and Ohgo- 
cene decapod crustaceans from Texas. Louisiana, and 
Mississippi: Am Mid Nat 16: 379-400. il, 1935. Van 
Straelen, V., Crustacea Eumalacostraca (Crustaceis deca- 
podis exclusis): Fos Cal, pars 48: 1-98, 1931. Withers, 
T h Cretaceous and Tertiary decapod crustaceans from 
Jamaica: An Mao N H (9) 13: 81-93, 1924; Decapod 
crustaceans ( Callianassa and Ranina) from the Ohgocene 
5 W«hi» 8 ton State. U. S. A.: A„ Me » H U: 21-127. 
19‘>4- Decapod crustaceans from the Oligocene of Anguilla. 
An Mao N H 14: 225-233. 1924; Decapod crustaceans 
(Callianassa) from the Scotland of Barbados: G Mao 63: 
104-108, 1926. 
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. . - nU .„ fx6 i 4. T. devonicus. A single plate (x6) showing median ridge and plumose 

I-«. Turrilepas spp. [Pal N Y 7\. 1-3- T. tener.^Single Ip (features. 6. T. nIUdulus. A single plate (*0> showing concen- 

appearance of surface. 5. T. cancellatus. A e, £® * c-nad en*i- (CGS, Contr Can Pal lj. Type specimen (xl and x3). (C, canna; L | 

trie striae and conspicuous perforations. 7. 8- L* aplnigera. 9. 10: Approximate restoration, xl. from the side and dorsal 

lateral plate; T. one of the terga; S, 8CU *“ m _ ) 8 omewhat redu^Lf and with more detail (Am G 17]. 13. Protobalanus harolUonenslo 
view [Pal N Y 7]; 11, 12: Same as Preceding but tion but #hoW8 composition of the capitulum. its 12 discrete plates. 

[Pal N Y 7], Type specimen (xl5> which ,s b ;° k ;" ^"^^aTMioc], 14. 15: Interior and exterior of left tergum. 16-19: Exterior 
and the emooth radial areas. 14-31. Balanus cone. < » ^ 21 22; , nt erior of right and left carinolateral compartments respec- 

and interior of right and left scuta respective y. . te view , of acuta and terga conjoined. 27: Interior of rostrum. 
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ORDER DEC 'A 1*0DA 
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of which crabs, lobsters, shrimps, prawns (298—10), 
and crayfish arc typical living representatives. 1 he 
fossil record goes back to the Cambrian, but well 
preserved specimens are uncommon and few genera 
are of much stratigraphic importance. Camb.- 

Recent. 

Division Syncarida. Carapace lacking; first tho¬ 
racic segment fused with head. Carb.—Recent. 

PALAEOCARIS Meek and Worthcn 1865 
(*/>. typus). Shrimplike, with two pairs of antennae 
of nearly equal length, inner biramous; head as long 
as first two abdominal segments; thoracic legs long, 
slender, anterior pair without chelae; telson long 
and flat. Penn. 

*P. typus M and W (294—7, 8). Penn.: Ill. 

Division Peracarida. Small, marine crustaceans 
with test, if present, consisting of four free thoracic 
segments and a carapace. Carb.-Recent. 

PALAEOPALAEMON Whitfield 1880 
(+p. newberryi). Shrimplike crustaceans with a nar¬ 
row carapace covering the thoracic region, not 
rostrated in front, but keeled on back and sides; 
abdomen of six smooth segments terminating in an 
elongate triangular telson flanked by caudal flaps 
composed of five elements, of which the outer four 
are fused into a triangular plate; legs elongate, 
smooth, almost threadlike except the upper second 
joint, which is laterally compressed; antennae large 

and strong. Dev., Miss. . , 

*P. newberryi Whitfield (294-12-16). A sharp 
carina extends along the axis of cephalothorax and 
bifurcates near anterior extremity; abdomen taper¬ 
ing rapidly to telson. Dev.: Ohio (Chagrin); Miss.: 
Ia. (Kinderhook). 

ACANTHOTELSON Meek and Worthen 1865 
(*A. stimpsoni). Elongate, slender crustaceans with 
many-ringed body; rings of thorax and abdomen 
about equally long; head about length of two tho¬ 
racic segments; antennae of equal length inner pair 
biramous; anterior thoracic legs longer than others; 
telson long, simple, spinelike, laterally compressed; 
stylets with second segment longer than first and 
similar to telson, and all setigerous. Penn. 


♦A. stimpsoni M and W (294 1 6). Penn.: III. 


ANTHRAPALAEMON Salter 1861 
( *a . grossarli). Carapace longer than wide, simple, 
convex, with sides arched outward; front margin 
serrate; antennae with wide, square basal joints 
and slender outer joints, the inner pair of flagellae 
biramous; abdomen of six segments; telson broad, 
lateral flaps much subdivided. Penn. 

A. gracilis Meek and Worthen (294- 25, 26). 

Ppnn.! Til _ 


Division Eucarida. Carapace covers cephalothorax 
and eyes are stalked. 

Order Decapoda. Decapoda are crustaceans with 
cephalon and thorax united into a cephalothorax of 
13 segments, each segment with a pair of appendages 
and the whole completely covered with a single 
carapace, or with one segment free. Anteriorly the 
carapace is commonly prolonged into a median spine 
or rostrum, which may be continued backward in a 
median dorsal ridge or keel. The surface of the cara¬ 
pace is commonly divided by grooves or depressions 
into regions which correspond in a general way to 
the grouping of the organs lying below. The central 
surface of the carapace commonly shows a sternum, 
which occupies the inner field between the thoracic 
legs, and varies m width according to the distance 

between the inner leg-bases. , 

The abdomen ( post-abdomen) is free and distinct 

and consists of seven joints, of which the terminal 
one is the telson. The first six abdominal segments 
are commonly supplied with appendages ( pleopoda ). 

The cephalothoracic appendages are preoral or 
postoral. The former comprise three pairs; the 
stalked eyes and the two pairs of antennae which 
vary greatly in length and consist of a shaft and 
flagellum. The postoral appendages comprise six 
masticatory and five locomotor pairs. Typically the 
crustacean limb is biramous, consisting of an inner 
branch ( endopodite) and an outer branch (exopodite), 
both many-jointed and arising from a common 
doubly segmented protopodite. Many modifications 
occur, and one or the other branch may be lacking. 

The locomotor appendages or legs proper ( perei- 
opoda) are in five pairs, each usually consisting of 
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fFigure* are xl unlee* otherwise indicated.) 

. ... , n(1 r S 13 5 6 - Ill G S 3] 1: Diagrammatic view, enlarged, showing anterior legs and antennae. 2: A 

stylets, and Ion. 4: Side view o, ^ crushed 

8 sSmen. sfight, y enlarged. 6 : A somporUonl^sh^gte^on. caudal lamellae, 
taining concretion. 7. 8 . Palaeocarla typ [ . (B N H M 31 Anterior portion showing head and antennae (x2.7); sue- 

.„d to .h. «r.»: '’Z 

coedinK segments of anterior part oi Dotiy v**- /» . - il «,K„ r ruS 19 i - t oteral and dorsal views of type 

stouter part of body 0 « 2 ) showing spines. !ege. .*nd 1 ' pecimen; caudal fin’and last thoracic segment, and same 

[Pal N Y 71. 14-16: Whitfield's drawings (*1.3) [N YAcSc.An oj. * complete specimen (xO.5) showing branching spines 

from impression in matrix. 17. Acanlherpe ea ™* J ® 1 . k ^tch er the Burface of the whole fossil, excepting the legs. 18-20. Xy- 

above. 22. Aeantherpeatea major (Ill G S 3]. Portion of a specimen showing segmenU P^^^^deof Ugments. 28. 26. Anthra- 
derU armlger. (Ill G S 3J. A nearly complete specimen; portion of _a larger 8 P e "‘ me " * n , ft ed . dorBal view of comp ,ete specimen, 

palaemon gnclll* (Ind G S 13]. Last abdominal segment and caudal parts of 26 somewhat eniargeo, a 

slightly enlarged. 
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seven parts. The exopodito is lacking or rudimentary; 
the leg consists of the protopodito and the five- 
jointed endopodite. The latter may terminate in 
pincers or chelae, and these are generally best de¬ 
veloped on the first pair of thoracic legs ( chclipcds), 
which commonly are larger, though often of Unequal 
size in the two legs. 

Typical decapods appear first in the Triassic, and 
though present in Jurassic and Cretaceous strata, 
do not abound until Tertiary and modern times. 
American fossil forms are known from the Creta¬ 
ceous and Tertiary. 

CALLIANASSA Leach 1814 

(*Cancer Astacus subterranean Montagu). First pair 
of legs very unequal, with well developed, much 
compressed chelae; second pair small and chelate; 
fifth pair subchelate; eye-stalks triangular or oblong 
and flattened; cornea dorsal, median, small, or 
absent; rostrum short, triangular, rudimentary or 
absent. Jura.-Recent (widespread throughout At¬ 
lantic, Gulf, and Pacific Coasts of N. America). 

This important genus, which has wide distribu¬ 
tion and great stratigraphic range, has over 90 fossil 
species and 78 living ones. Since, according to 
Rathbun (1935, 29-30), “An extensive series of 
specimens is needed to determine the composition 
of a species in this genus,” only two species are here 
illustrated to give some idea of the general charac¬ 
teristics of the genus. 

C. mortoni Pilsbry (295—6-16). Major and minor 
chelae unlike, the latter much rougher than the 
former and the fingers longer and more slender. 
U. Cret.: N. J., Del., Md., Ga., Tenn., Ala., Miss., 
Ark. Tex. 

C. oregonensis Dana (295 —2-5). Olig.?: Wash., 
Ore. 

LINUPARUS White 1847 

(= podocratus Geinitz 1850) 

(*Palinurus trigonus Haan). Carapace subcylin- 
drical, fused at sides to epistome, having a median 
dorsal and two lateral carinae (latter also on ab¬ 
domen); rostrum small or absent; eyes not inclosed 
in separate orbits formed by carapace edge; first 
joint of second antenna fused with epistome; an¬ 
tennal flagella short; none of legs much longer than 
rest, or, except sometimes the first pair, chelate; 
tail-fan divided by indistinct sutures into a soft 
posterior part and a harder front part; telson 
roughly square behind; no spines on antennular 
ring; two frontal horns. Cret.—Recent. 

L. canadensis (Whiteaves) (295 — 1). Prismatic 
in form; ridges tuberculate. U. Cret.: Tenn. (prob¬ 
ably Ripley), La. (Eagle Ford), S. Dak. (Benton); 
Alta (Benton); B. C. 


DAKOTICANCKK Rathbun 19J7 
(*/). overann). Carapace transverse, thick, deeply 
grooved; front, between eyes, small; orbits well 
defined, eyes small and tapering; outer muxilli|>eds 
broad and flat, but advanced beyond the front; 
ehclipcds elongate, merus large, palm small, lingers 
probably very long; last leg small, subdorsal. II. 
Cret. 

*D. overana Rathbun (297- 15). II. Cret.: X. J., 
Tenn. and Miss. (“Selma-Ripley”), S. Dak. 
(Pierre). 

A VITELM ESSl IS Rathbun 11 >23 

{*A. grapsoidcus). Carapace orbicular-oblong; 
fronto-orbital distance great, front very narrow; 
orbits wide, divided into two distinct fossae; 
nmxillipeds elongate, exceeding buccal cavity and 
as advanced as front; chelipeds massive, of moderate 
length; fingers elongate; ambulatory' legs long and 
broad; sternum broad. Cret. 

*A. grapsoideus Rathbun (296—1-4). U. Cret.: 
N. C. (Peedee), Tenn. (Ripley, Selma), Ala. (Rip¬ 
ley), Miss. (Ripley, Selma). 

CALLINECTES Stimpson 1860 
(*C. sapidus Rathbun). Large; carapace broad, areo- 
lated, anterolateral margin long and armed with 
nine strong teeth, the last elongated into a spine; 
front either four or two-toothed; manus with five 
external costae and not more than two teeth or 
spines; fingers long, prehensile, teeth stout; legs of 
last pair adapted for swimming; adbomen of male 
very narrow, 1-shaped. Eoc.—Recent. 

*C. sapidus Rathbun (295—17-19). Carapace 
moderately convex, with medium-sized, faintly 
marked granules scattered over anterior half of 
carapace, but crowded elsewhere; two frontal or 
interantennal teeth, triangular acute, and with faint 
indications of two othgrs on their oblique inner 
margins; lateral spines in males from three to four 
times the length of preceding tooth; merus of first 
pair of pereiopods with three sharp oblique spines 
on its anterior edge; chelae with 12 to 14 unequal 
teeth on each finger. Pleist. : Sankaty Head, Mass.; 
N. J.; Recent: Cape Cod to Fla. 

CANCER Linnaeus 1758 
(*C. pagurus). Carapace transverse, subelliptical, 
often indistinctly areolated; front narrow, cut into 
five teeth or lobes; orbits small with two fissures in 
both upper and lower margins; antennal flagellum 
excluded from orbit; palms longitudinally ridged 
outside; fingers broad at attachment, tapering to a 
point; dactyli thick above, upper surface gradually 
rounding into outer surface, upper edge sometimes 
cristate. Eoc.-Recent. 
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[Figure® are xl unless otherwise indicated.] 

I. Llnuparus canadensis (USGS, PP 137]. Right side of carapace (x2). 2-16. Callianassa spp. 2-5. C. oregonensis (*1.5) [USNM, B 138]. 
Left minor cheliped; right chela of male; left chela of female; right wrist. 6-16. C. mortoni [6, Md GS.U Cret; 7-14, Pal N J 4; 15, 16, 
U8GS, PP 137]. 6: Outside view of cheliped. 7-14: Parts of chehpeds. 15, 16: Upper and inner views of left cheliped (x2). 17-19. Calli- 
nectes sapidus [Md G 8, Plioc-Pleist]. Claw (x3); dorsal and ventral views. 
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C. fissus Rathbun (297—16). PHoc.: Cal. (Etch- 

• v 

^C. attenarius Stimpson (297—1). Recent: Cali¬ 
fornia Coast. 

ZANTHOPSIS McCoy 1849 

(♦Cancer leachii Desmarest). Carapace very convex, 
oval, furnished with a definite number of large 
tubercles or bosses; a few tubercles or lobes on 
anterolateral margin; front quadrilobate; chehpeds 
massive, finders pointed; third, fourth and fifth 
segments of male abdomen fused. Cret.—Olig. 

Z. vulgaris Rathbun (297 23-25). Olig.: B. C., 
Wash., Ore. 

HARPACTOCARCINUS Milne-Edwards 1862 
( *Cancer punctulatvs Desmarest). Like Cancer, but 
the cephalothoracic shield is rounded and its width 

slightly exceeds its length. Tert. 

H. americanus Rathbun (296—5-1.0). Eoc.: Miss. 
(Claiborne), La. (Claiborne), Tex.; Mexico. 

ASTACUS Fabricius 1775 (part), Milne-Edwards 

1837 

(♦Cancer astacus Linnaeus). Body robust and ovate; 
first pair of abdominal appendages of male bifid or 
toothed at tip; no hooks near base of any of thoracic 
legs. Mioc.-Recent. 

A. chenoderma Cope (296 — 11-13). Mioc., 
Plioc.?: Idaho, Ore. 

CRUSTACEA INCERTAE SEDIS 
STENOTHECA Salter 1866 
(*S. cornucopia). Univalve; shell depressed conical; 
aperture oval or elliptical; apex eccentric and curved 
over toward one end of shell; surface with more or 
less strong undulations and growth lines; reference 
of this genus to the Crustacea is provisional; it may 
be a gastropod, pteropod, or heteropod. Camb. 

S. rugosa (Hall) (297-9-14). Camb.: Newf., 

Labrador; Que.; N. Y. 

S. abrupta Shaler and Foerste (297-2-4) and 
S. curvirostra Shaler and Foerste (297 5). Camb.: 

Newf.?; eastern Mass. _ . > 

S. levis Walcott (297—6). Camb.: Newf.; Mass. 

CLASS MYRIAPODA 

Myriapods (centipedes and millipedes) are air- 
breathing (tracheate), wormlike arthropods with a 
distinct head possessing a pair of antennae and three 

«The "following publications contain useful bibliog¬ 
raphies of general surveys of faunas: Carpenter *. M., 
A review of our present knowledge of the geological history 
of the insects: Psyche. 37: 15-34. 1930; The Lower Permian 
insects of Kansas. Part 8: Am Ac Arts Sc, F'73 20 70. 
1939 (references to other parts included). Handlirsch A 
Revision of American Palaeozoic insects t/SA AT. Pr 29 
661-820, 1906; Palaeontologie, In Schroder s Handbuch 


pairs of jaws, and with numerous similar body seg¬ 
ments, each of which is furnished with a pair of 
legs (centipede) or with two pairs (millipede). 1 he 
earliest known myriapods are from the Devonian 
Old Red Sandstone of Scotland, and fossil repre¬ 
sentatives may he expected in strata of that, or 
younger age. A few scattered fossil species have 
been reported from North America but they are of 
little importance for this work, and only four will 
be considered. 

ACANTHERPESTES Meek and Worthen 1868 
(*A. major). Spines bifurcate at tip, arranged in 
dorsal, pleurodorsal, and lateral rows; segments 
about three times as broad as long. Penn. 

♦A. major M and W (294—17, 22). Penn.: Ill. 

EUPHOBERIA Meek and Worthen 1868 
(*/?. armigera) Head semicircular; body long, 
slender, slightly tapering, and ending abruptly; seg¬ 
ments 75 or more on ventral side and half as many 
on dorsal; dorsal half of segments rounded, each 
supporting three or four spines which arc curved 
backward and arranged in rows on back; spines 
spinuliferous; ventral half of segment bears pair of 

small, slender-jointed legs. Penn. 

♦E. armigera M and W (294—9-11, 23, 24). 

Penn.: Ill. _ T11 

E. granosa Scudder (294 21). Penn.: HI. 

XYLOBIUS Dawson 1860 
(*X. sigillariae). Body elongate and segmented; legs 
small, numerous; segments 30 or more; anterior seg¬ 
ments smooth, posterior with transverse wrinkles 
giving a furrowed appearance; lateral pores present 
in some specimens; mandibles two-jointed, last 
joint ovate and pointed; eves 10 or more on each 

side. Penn. (N. S.; Ill.). „ 

♦X. sigillariae Dawson (294—18-20). Penn.: N. fe. 

CLASS INSECTA 1 

Prepared by Frank M. Carpenter 

Adult insects are distinguished from other arthro¬ 
pods by the possession of three pairs of legs. Nearly 
all existing species have wings in the adult stage, 
also: but since some are apterous, these appendage^ 
do uOt serve as criteria of the class. Tagmosis of the 
adults is constant throughout the insects. The head, 

der Entomologie, 3: 117-306, 1920 (extensive bibliography 
included). Handlirsch, A., Insects Palaeozoicu: Fos. Cat. 
pars 1 (16): 1-230. 1922. Tillyard, R. J., Kansas Permian 
insects. Parts Ir20: AJS 7-34, 1924-1934. Scudder, S. H., 
Fossil insects of North America. 2 vols, 1890; Revision of 
the American fossil cockroaches: USGS, B 1-4: 1 176. 
1895. For additional references see papers by C. 1. 15rues, 
T. D. A. Cockerell, H. F. Wickham, and others. 
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, , mfir* PP 1171 Dorsal view of male, showing carapace and left cheliped; male, showing abdomen and 

»—> - —* - “ —- 

anterior part of carapace with rostrum, viewed dorsally 
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which is nearly always the smallest of the three divi¬ 
sions of the body, possesses a pair of segmented 
antennae, two compound eyes, usually three oce’li, 
and the mouth with its associated appendages. The 
thorax consists of three segments, each of which beam 
a pair of segmented legs. Two pairs of wings, when 
present, are attached to the second and third thoracic 
segments. The abdomen, which typically includes 11 
segments, lacks appendages, except for a pair of 
terminal cerci which occur in some orders (298—11). 

The immature stages of insects present a bewilder¬ 
ing diversity of forms. The young of certain species 
resemble the adults closely, but those of most ex¬ 
hibit at least a few external differences. In some the 
differences are in the size of the wings, which reach 
full development only in the adult; in others the 
differences are much greater, the immature forms 
(larvae and pupae) showing none of the adult 
characteristics. 

The Class Insecta is usually divided into two sub¬ 
classes. The subclass Apterygota, which consists 
of four orders, includes those species which are 
primitively wingless. This group is now nearly 
extinct, comprising only about 0.3% of the existing 
species of insects. The subclass Pterygota, which is 
usually regarded as consisting of 41 orders (30 being 
extant), includes the winged species and those 
secondarily wingless. Although unquestionable Ap¬ 
terygota have not been found earlier than the 
Cretaceous, this subclass is generally considered to 
be ancestral to the Pterygota, of which the first 
record is in the Upper Carboniferous. 

Fossil insects ordinarily occur only in strata which 
were deposited with unusual rapidity. As a con¬ 
sequence, remains of insects are found abundantly in 
but a few formations. They are rarely present in 
marine deposits. Since the softer body structures 
promptly decompose in water, most fossil insect 
remains consist only of wings; and apterous and im¬ 
mature specimens are therefore very rarely pre- 


srrved. Isolated fossil wings or fragments of them, 
when contained in a black shale, often strongly 
resemble leaves of plants, but the wing veins are 
never carbonized, as are those * if the leaves. I lie 
wings of some insects, (e.g. beetles) are modified 
to form covers (fli/lrn) and have lost their venation. 

Insects have comparatively little use as index 
fossils. The families and even genera usually have 
long geological ranges, specimens occur abundantly 
in only a very few deposits, and their partial preser¬ 
vation (i.e. wings alone) necessitates a highly 
specialized knowledge for their determination. How¬ 
ever, the abundant and extensive occurrence of cer¬ 
tain conspicuous types of insects within a somewhat 
limited geologic range might be of significance in 
certain cases. The cockroaches (Order Blattaria) are 
in this category. These insects, which as fossils are 
almost always represented by isolated fore wings, 
constitute about 00% of the species of insects found 
in the Upper Carboniferous, and 30% of those in the 
Permian, but less than 10% of the species in sub¬ 
sequent periods. A high percentage of cockroaches 
in any deposit is therefore strongly suggestive of the 
Upper Carboniferous or perhaps the Lower Permian. 
The wings of these particular insects are sufficiently 
constantin general structure to be readily recognized 
(298—13). They have sometimes been confused with 
the leaves of plants, but can be distinguished by the 
presence of a deep, curved anal suture (298—13). 

The cases of caddis-fly larvae (Order Trichoptera; 
Jura, to Recent), which are also easily identified, 
are common in some Tertiary deposits. Berry 
( USNM , Pr 71, 1927) has mentioned them in the 
Wilcox group. They are composed of bits of leaves 
or sand and other debris cemented together and are 
able to remain in water for a considerable time before 
they disintegrate. 

CLASS ARACHNIDA 1 

Advanced arthropods with body divisible into 


i Barbour, E. H., Carboniferous eurypterida of Ne¬ 
braska: AJS (4) 38: 507-510. 1914 Beecher, C.E.^ 
Restoration of Stylonurus locoanus: AJS (4) 10. 1*0 
150 1900; Eurypterid remains in Cambrian of Missouri: 
AJS (4) 12: 364-366. 1901. Bell, W. A., Merostomata 
from Coal Measures of Nova Scotia: R Soc Can, Pr (3) 
16- 159-168. 1922. Clarke, J. M., Bunaia, from New York 
Silurian: N Y St Mu*, B 219. 220: 128-134. 1920. Clarke, 
J. M., and Ruedemann, R.. The Euryptenda of New York: 
N Y St Mus, M 14: 1-439, il, 1912. Cockerell, T. D. A.. A 
catalogue of the generic names based on American insects 
and arachnids from the Tertiary rocks, with indications 
of the type-species: AMNH. B 26: 77-86, 1909. Decker, 


C. E., A Permian eurypterid from Oklahoma: JP 12: 396, 
1938. Diener, C., Eurypterida: Fos Cat, pars 25: 1-29, 
1924. Ehlers, G. M., A new eurypterid from Devonian of 
Pennsylvania: U Mich Afus Pal, Contr 4 (18): 291-295, 
il, 1935. O'Connell, M., Distribution and occurrence of 
the eurypterids: GSA, B 24, 499-515, 1913; The habitat 
of the Eurypterida: Buffalo Soc N Sc, B 11: 1—277, il, 
1916. Petrunkevitch, A., A monograph of the terrestiial 
Paleozoic Arachnida of North America: Conn Ac, Tr 18: 
1-137, il, 1913; Tertiary spiders and opilionids of North 
America: Conn Ac, Tr 25: 211-279, il, 1922; A study of 
amber spiders: Conn Ac, Tr 34: 119-464, il, 1942. Raasch, 
G. O., Cambrian Merostomata: GSA, SP 19: 1-146, il. 
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[Figures are xl unless otherwise indicated.) 

Cancer atten.Hus (x0.7) [Bos Soc N H. 

f *d ntl> DDarentlt through vented Urgin'! interior of half of carapace; exterior of carapace. 5. S. curvlrostra. 6. S. levis. 7, 8 . EoPterta 
fCGS Pal Fos 1] Side and top views. 9-14. Stenotheca rugosa [USGS, B 10). Three typical specimens; a somewhat enlarged 
views of a very small shell. 15. D.kotlcancer orerana [USGS. PP 137). Ventral view (x3) showing sternum and 
shell, side and -eament 16 Cancer Beaus (x2) [USNM. B 138). Dorsal view of holotype. 17-22. Ribelrla spp. 17-19. R. 

«lc«7er. ICGS, Pal Fob 1). Dorsal, end, and side views. 20-22. R. nuculltlformfs [B Am Pal 3 (13)). Side and posterior views, 
JSSSTSiJS^smSler Specimen. M-25. Z.ntbopafa va.garia (USNM. B 138). Dorsal view of male holotype; front view of a paratype. 

ventral view of female carapace. 
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ORDER XII’HOSUHA 


i it 


cephnlothornx and abdomen, division bcnng behind 
the sixth pair of appendages; cephalothoracic seg¬ 
ments usually fused, abdominal ones fused or free; 
six pairs of cephalothoracic appendages, first are 
chelicerae, second pedipalps, third to sixth inclusive 
are legs; abdomen lacks appendages. 


Subclass Merostomata 1 

Arachnids with book-gills, and six pairs of walking 
legs about the mouth. Camb.—Recent- 

Order Aglaspida. Merostomes with phosphatic 
exoskeleton consisting of a longitudinally trilobed 
dorsal shield and a longitudinally cleft postventral 
plate; dorsal shield comprises a cephalothoracic 
shield (carapace), and 12 abdominal segments, all 
freely articulating, or with postabdommal ones 
coalesced; the twelfth segment bears a long, spmi- 
form posterior extension (telson spine) in one group; 
cephalothorax bears a pair of compound eyes and six 
pairs of uniramous, stenopodous, jointed append¬ 
ages; first pair of appendages chelate, others simple 
and unspecialized; eyes variable in size and position. 

Camb. 


AGLASPIS Hall 1862, emend Raasch 1939 

(*A barrandei). Dorsal shield pustulose; eyes sub¬ 
median, convex, moderately large, entire surface 
smooth; anterolateral border of carapace with con¬ 
spicuous rim and doublure; shield indistinctly 
trilobed; glabellar area set off by relative convexity, 
not by dorsal furrow; occipital band present; genal 
angles acute to spiniform; paired postaxial nodes on 
segments and occipital band; 12 free abdominal 
segments. U. Camb. (U. Mississippi Valley). 

A. spinifer Raasch (298-2, 3, 7) Characterized 
by prominent genal spine and spiniform postlateral 
extremities, respectively; telson spines distinct from 
all other species in wide spacing and uniform size of 
pustules. Trempealeau: Wis. (Lodi). 

CHRASPEDOPS Raasch 1939 
(*C. rnodesta). Dorsal shield moderately convex with 

1039 Resser, C. E.. A new Middle Cambrian merostome: 

USNM, Pr 79 (33): 1-4. il. W3!. »1924 
publications on Euryptenda: AJS (5) 7. 227 232. 19y4. 
Scudder, S. H., Illustrations of Carboniferous Arachnid* 
of orders Anthracomarti and Pedipalpi: Boston Soc A H, 


inconspicuous lobation; integument double. - 

tulose, nearly smooth dorw.lly and fin* ’> but sharply 
pustulose vontrally; anteroh.tend (ionolure narrow, 
anterolateral rim narrow or absent; orripitnl band 
anti furrow present; eyes large and »>■ low convexity, 
anterior, moderately far apart, coarsely pustulose 
on summits and proximal-lateral slopes; glabellar 
area distinct, with secondary lobation and no dorsal 
furrow; abdominal segments marked by transverse 
furrows; telson rather short and rapidly tapering; 

nt.lier Mirlrtsnids in eve position. U. Camb. 


(H. Mississippi Valley). 

*C. modesta Raasch (298—4. 8, 9). Trempealeau: 
Wis. (Lodi). 


CYCLOPIN A Raasch 1939 

(*c. vulgaris). Characterized by position of eyes, 
which are conjoined to form a transversely bilobed 
node lying medially near anterior edge of carapace, 
and strong vertical arcuation of shield, resulting in a 
sharply paraboloid vertical cross-section; rims and 
doublures on carapace apparently missing; paired 
tubercles near posterior edges of segments and cara¬ 
pace; dorsally pitted integument. U. Camb. (U. 

Mississippi Valley, Mont.). 

*C. vulgaris Raasch (298—5, 6, 12). Trempealeau 

(Lodi): Wis., Minn. 

BECKWITHIA Resser 1931 
(*/?. typa). Merostome with large cephalothorax 
having a flattened rim ending in genal spines; eyes 
rather large, situated well forward; eight abdominal 
segments; pleura bent down at considerable angle at 
middle and also rearward; pleural terminae bluntly 
truncated; spiniform telson with very large basal 
plate; cephalothoracic surface strongly pustulose, 
remainder of body more finely granulated. M. Camb. 

*B. typa Resser (298—1). Marjum: Utah. 


Order Xiphosura. Exoskeleton trilobed, consisting 
of a horseshoe-shaped cephalothoracic carapace and 
distinct abdomen, of 7 to 10 segments, which ter¬ 
minates in a prominent telson; compound eyes, if 


M 4: 443-456. il. 1890; Index to the known fossil inucU 
of the world, including myriapods and arachnids: 

B 71: 1-744, 1891. , .. ~ ~ 

1 Our grateful acknowledgments are due Mr. O. O. 
Raasch for assistance in the revision of the Merostomata. 
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, ,, Roaach IGSA SP 19] unless otherwise indicated; photographs furnished by Raasch are indicated by GOR.J 

(Figures are xl and from Ra l . . , , . r F 2 3. Aglaapia spinifer. Ventral impression of large 

1. Beckwlthla typa (*1.7) lus NM. Pr 79]; p don|al Bhie 1d. ventral impression (x2). 5. 6. Cyclopina vulgaria. Left half 

carapace; a typical specimen. 4. Chrasp p articulating area (xl. x2). 7. Aglaapla spinifer. Complete dorsal shield. 8, 9. Chra*- 

of abdominal segment ® how,ng Doet abdomen ventral aspect. 10. Alpheus nigro-aplnatue (x3.5) (N Y Ac Sc, An 11]. A 

pedope modesta. Dorsal shields («3, x4>. mmus' poe ^ Bide . i e # t he inner antenna with double flagellum, the outer 

modern prawn from the Bahamas. T %*J^**°* he , claw or firBt pfereio^od. the slender chelate second pereiopod with the carpus 
with a single flagellum, the long nr< th ’ e thirdf folirt h. and fifth pereiopods ending in spines (fourth one missing); the first five 

five-jointed (one long and four s or J • . ’ . (Order Protoperl arts), from Permian (Wellington) of Kansas (a, antenna; 

pleopoda; and the caudal thorax; me*. meUthorax; p prothorax; * prothora^c 

ab. abdomen; c cere us; «. eye /». * Crclopln. vulgaris (x4). Cheek area of carapace, dorsal aspect, showing deflected 

F. M. Carpenter]. 
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present, lateral; ocelli near center in front. Dcv.- 
Recent. 

EUPRO0PS Meek 1807 

(= PREBTWICHIA of autllOls) 

(*Bellinurus danae Meek and WorthenV Similar to 
modern Limulus (horseshoe crab), but much smaller, 
and with curved instead of straight ridges behind 
the eyes; the mid-shield has six rim's on the axial 
lobe, the last an elevated boss. U. Carb. (N. Amer¬ 
ica; Europe; Asia). 

*E. danae (M and \V) (300—5). Prosoma (head) 
2.5 to 3 times as broad as long. Penn. (Allegheny): 
Ind., Ill. 

PALEOLIMULUS Dunbar 1923 
(*p. avitus). Differs from Euprodps in having 
straight ridges behind the eyes, and movable spines 
on the mid-shield. Dev.-Perm. (N. Y., Kan.). 

*P. avitus Dunbar (300—1, 2). L. Perm.: Kan. 
(Elmo). 

LIMULUS Mueller 1785 

(*Monoculus polyphemus Linnaeus). This is the 
common “horseshoe crab” which lives along the 
Atlantic seaboard; its disintegrated shell is com¬ 
monly found strewn along the beach sands. Recent. 
(Mesozoic in Europe; not known fossil in N. Amer¬ 
ica.) _ 

*L. polyphemus (Linnaeus) (300—15-17). Recent: 

Widespread in present oceans. 

Order Eurypterida. Large, crustacea-like forms, 
with an elongate body composed of cephalothorax, 
ringed abdomen, and telson; body covered by a 
chitinous exoskeleton which could be moulted as in 
the modern horseshoe crab; cephalothorax usually 
furnished dorsally with two large, faceted lateral 
eyes and a pair of median ocelli, and ventrally with 
six pairs of legs, the first preoral and chelate, the 
others nonchelate; abdomen of 13 joints, the six 
anterior segments bearing ventrally five pairs of 
broad leaflike appendages probably comparable to 
the “gill-books” and operculum of the Xiphosura 
and the posterior seven segments, including telson, 
without appendages; last pair of legs usually large 
and somewhat flattened, ending in an oval plate 
resembling a paddle; ventral surface of first two 
abdominal segments with genital operculum a 
pair of plates meeting medially with a median lobe 
attached which differs in the two sexes: eurypterids 
were probably mostly fresh-water or brackish water 


nninmls for their remains are rare in typieal marine 
strata. Camb.-Pcrm.; commonest in Sil. 

EURYPTERUS Dekay 1825 
(*E. rani pen). Body elongate and narrow, often 
large; cephalothorax one-seventh to one-fifth of 
entire length including telson, depressed-convex, 
suhquadrntc in outline, with anterior angles rounded 
;md posterior margin slightly concave; entire margin 
bordered by narrow, marginal furrow; eyes bcan- 
sluqied, situated somewhat in front of middle of 
cephalothorax; ocelli close to median line; mouth a 
ventral cleft; legs progressively increasing in length 
backward, the anterior pair small and chelate; 
second, third and fourth pairs six- or seven-jointed, 
and finely spinose; fifth pair eight-join ted; posterior 
(sixth) pair consisting of eight segments large and 
powerful, with a large, subquadrate basal joint in 
each and a broad terminal paddle; anterior six seg¬ 
ments of abdomen occupying together about one- 
fourth of entire body length; they are short, broad 
and of nearly uniform shape; the succeeding seg¬ 
ments are ringlike and progressively decrease in 
diameter, thus causing a tapering of the body ; telson 
long and slender. Ord.-Perm. 

*E. remipes Dekay (299 — 1, 2). U. Sil.: N. Y. 
(Bertie). 

E. lacustris Harlan (299—10). Stout; anterior 
portion of abdomen very broad, abruptly tapering 
beyond sixth segment; next to last segment quadrate, 
without lateral flanges. U. Sil.: Ont.; N. Y. (Bertie). 

E. microphthalmus Hall (= E. eriensis of 
authors) (299—12, 13). Cephalothorax semioval, 
regularly rounded; eyes small, rather close together; 
abdomen scarcely widening to fourth segment, after 
which it tapers rapidly; last three segments of 
nearly equal width. U. Sil.: N. Y., Pa., Ohio (Mon¬ 
roan). 

ANTHRACONECTES Meek and Worthen 1868 

Eurypterus ( Anthraconectes) mazonensis). Like 
Eurypterus, but with spines on falcate posterior 
angles of abdominal segments. Penn. (Pa., Ill.). 

*A. mazonensis (M and W) (299—8, 9). Penn.: 
Ill. 

STYLONURUS Page 1856 
( *S. powriei). Very large; body similar in general 
proportions to Eurypterus ; prosoma quadrate; eyes 
large, ocelli on slope of median ridge; preoral ap¬ 
pendages chelicerate; the five pairs of postoral ap¬ 
pendages greatly elongated; telson long and slender. 
Sil., Dev. (eastern N. America; Scotland; Russia). 
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(Figures are xl unless otherwise indicated.) 

l t Fiirvnlerua remioea (xO 5) IN Y St Mus. M 14). Dorsal and ventral views. 3, 4. Pterygotus raacrophthalmus (x0.5) [N Y St Mua, 
MHUS complete specimen, and one of the chelate appendage. 5. 6. Hughmilleri. ah.w.ngun, (N Y St Mus B 107). A young 
individual 2.5 mm long: a nearly complete individual. 40 mm long. 7. Stylonurua (Ctenopterua) ceatrotua (x0.7) (AMNH. J 20, N Y 
St Mus M 14] Restoration of dorsal side. 8. 9. Anthraconeclea maxonensis (Ill G S 3J. Ventral view (x0.5) showing numerous appen- 
dlg^ hyisimaTxn showing surface sculpturing. 10. Eurypterus lacustris (xO.o) IN Y St Mus, M 14). U. Hughm.l.eria socls.U [N Y 
St Mus, B 69). Dorsal view of a specimen below average sire. 12. 13. Eurypterus microphthalmus [Ohio G S 7). 
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S. (Ctenopterus) cestrotus (Clarke) (299 7). 
First three pairs of legs with numerous paired spines 
to each segment. L. Sil.: N. Y. (Slmwangunk). 

PTERYGOTUS Agassiz IS39 

(*P. problematicus ). Differs from Euryptcrus in 
having eyes marginal instead of within the carapace, 
12 instead of 13 segments in body, a bilobate caudal 
extremity, and chelate antennae at anterior part of 
carapace; very large, with length of over 2 m (6ft). 
Ord. (N. Y.); Sil. (U. S. A.; Wales; Scotland; 
Sweden and Oesel; Russia; Australia); Dev. (Scot¬ 
land). 

P. macrophthalmus Hall (299 —3, 4). U. Sil. 
(Cayuga n): N. Y. (Bertie). 

HUGHMILLERIA Sarle 1903 

(*H. socialis). Small arachnids with carapace as in 
Plerygotus, chelate appendages on short legs, and 
telson as in Eurypterus ; epistoma lyre-shaped, 
flanked by lateral shields. Ord., Sil. (eastern 

U.S.A.). . , 

*H. socialis Sarle (299—11 ). Telson comparatively 
long and pointed; surface of entire carapace covered 
with imbricating, crescentic or angular scales, in 
some species carrying smaller ones of same pattern. 
U. Sil.: N. Y. (Pittsford). 

H. sbawangunk Clarke (299—5, 6). Shawan- 
gunk: N. Y., Pa. 

Subclass Embolobranchiata 

Terrestrial arachnids with respiration by book- 
lungs or tracheae; cephalothorax usually without 
dorsal indications of Segments, but there are six 
pairs of cephalothoracic legs surrounding the mouth, 
at least four of which are used for walking; fossil 
record very sparse. Sil.-Recent, 

EOSCORPIUS Meek and Worthen 1868 
( *E. carbonarius ). Cephalothorax quadrangular with 
mesial and lateral furrows between which surface is 
granulose; mandibles stout, nonserrate; movable 


finger curved and sharp at point; legs si-unf, divi¬ 
sions long; abdomen twice as long as ceplinloMinni.s 
and with seven segments, the fast very long and 
tapering backward to truncated extremity where 
tail is attached; tail incomplete. Penn, (central 
U. S. A.). 

*E. enrbonarius M and \V (309- Id 12). Pena.: 

III. 


MAZONJA Meek and Worthen 1868 
(*Af. woodiana). Cephalothorax moderately convex, 
subquadrangular; anterolateral margins rounded, 
and anterior margin truncated on each side of a 
mesial triangular projection; mesial furrow extends 
forward from posterior margin, widening and deepen¬ 
ing to front, where it occupies a third of the width 
and is partly filled by an oculiferous prominence, 
which bears a large eye on each side; eyes circular, 
convex; abdominal segments seven or eight, the 
last one truncated for the tail. Penn. (Ill., Kan.). 

*M. woodiana M and W (300 —6—9). Penn.: III. 

ARTHROLYCOSA Harger 1874 
( *A. antiqua). Cephalothorax orbicular, twice as 
large as abdomen; coxae radiating from a central pit; 
abdomen oval, much narrower at base than cephalo¬ 
thorax, without longitudinal sculpturing, and com¬ 
posed of seven segments; no abdominal appendages. 
Penn, (central U. S. A.) 

*A. antiqua Harger (300—18). Penn.: Ill. 

ANTHRACOMARTUS Karsch 1882 
(*A. volkelianus). Cephalothorax quadrate, about 
half the size of the abdomen; coxae radiating from a 
broad, triangular sternal plate, of which the base 
forms the posterior margin; sides of body con¬ 
stricted so as to show a slight separation of cephalo¬ 
thorax and abdomen; abdomen orbicular, composed 
of seven segments of similar length throughout. 
Penn, (central U. S. A.). 

A. trilobitus Scudder (3U0—3, 4). Penn.: Ark. 
(Pottsville). 
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[Figure® are xl unless otherwise indicated.] 

*. «■ *—■— <•» <« «■ ^"i^iConn °Ac' *4:^3utline^x3 ) 4 fB^* 800 °^^at^fc^Sci 

3 “ SidedoLl. and anterior views of cephalothorax <x2). showing large eyes and medial promi- 

M 3, ‘ lo _. 2 EoscorDluB carbonari u 8 [Ill G S 3], Body segment enlarged; the holotype; comb (pecten) enlarged, 

nence; an .ncomplete specimem lO-iZ Bo^r^u-c^bon ^ , 254-12. 13). Incomplete cranidium; pygidium with sev- 

13 U Paradox.de. davidla and shrock . .. Inver tebrate Paleontology.” by permission 

?Mc«Zk Co.. Inc.j! The modern horseshoe crab, viewed dorsally and ventra.Iy, with a small drawing showing the length of 
the telson. 18. Arthrolycoaa antique [Conn Ac. Tr 18]. Restoration. 






































CHAPTER XII 

FOSSIL PLANTS 


The fossil record of plants is a rich and varied one 
and reaches as far back into geologic history' as that 
of animals, though it is sparse and of little value to 
the field geologist if he is working with strata older 
than the Pennsylvanian. Furthermore, the best 


preserved plant fossils usually are found in con¬ 
tinental terrestrial and fresh-water deposits, and 
since these are not so common or so widespread as 
marine strata, plant remains are not so frequently 
encountered as animal remains. 
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_ . j 4 i 97 90 ™ ^7 38 41 and 42 were furnished by G. Dallas 

are those of the same Academy. . Geological Survey All of them were illustrated in the Fla 

The Florida hypotypes are preserved in the Honda ueoiogicai ourvey 

G S, An Rp 23-24, 1933. Miocene of Maryland and are preserved in the Diatom Collcc- 

f l ~ “ d - m “ de with 

the assistance of Joseph F. Burke. . ... _ . .... n diameter 

5 uTnlitedlt the e^d of the tahu.ated data. 

Schmidt. L - 144; W - 55. Marine and £“^- water * B " ! (U Moreno ). U. Cret. 5. Aullacus callfornlcus Bran [Eng Mm J 

[Cal Ac Sc. Oc P 131. L = 50. Marine .. WOOi L*« Lohman. 0. L = 55; W = 22. Marine. H33S2; 

19301 D — 78. Marine. H3353a; Loc 1277. U. Monte y- • • . • , h piioc (Etchegoin) of Cal. Plioc. 8. Eunolla 

». L - W - 20. ® .Vr'tiu T." . Micr Soc. Tr 50t t - ... 

dlodon Ehrenberg. L - 160. Fresh-waW. Pleis 1 .. . waUr d iU| Tert.-Recent. 10. Entopyla auetralla Ehrenberg. L~ 144. 

A Recent specimen from Pyramid Lake Nev. H • -Recent lL Trlceratlum montereyi Brightwell. L (one aide) - 140. Marine. 

W - 29. Marine. H3350; Loc 866. U - Monterey. Ca . • rlavlgera Grunow. D - 66. Marine and freah-water genua, marine 

H3360; Loc 866. U. Monterey: Cal. Olig.Plioc Ehrenberg [Cal Ac Sc. Pr 20], L (one aide) = 90. 

specie*. H3358; Loc 866. U. Monterey:_Cal OUg.-Phoc. 13. Cym tog umbon(iUi D _ 80 . Marine. H3361; Loc 86Ci. U. Mon- 

Marine. H3178; Loc 1068. M. M.oc.: Ca (Temblor). 14. Xantbpy of twQ armB . 64 M . Marine. H3136; Loc 1220. Plioc.: 

terey: Cal. Mioc. 15 . Llthodeemlum cornlgerum Bran (JP 4). _ ° Marine H3357; Loc 866. U. Monterey: Cal. Olig.-U. Mioc. 

Cal. U. Mioc.. L. Plioc. 16. GlyphodJseua •*>«•*» s pecies o f thia genoa are often referred to Navieula. Pleiat.: Fla. Ple.at- 

17. Anomcconels follls (Ehrenberg) Cle*e .^ “ = Freah-water Speciea of this genua are often referred to Navxcula. Pleiat.: Fla. 

Recent. 18. PinnulaHa major (Kutzln*) Clave. L. • Freeh -water Pleiat.: Fla. Mioc.-Recent. 20. Surirella oblonga Ehrenberg. 

Mioc.-Recent. 19. PinnulaHa vlrldis (NM ^.re. L• ^ .V h ^ Plei.t.-Recent. 21. 22. FrustuU- lewlatana (Grevtlle) De Toni. 

L - 181. Freah-water and marine genua. ^ ^ 2(H82 . Plioc . (Etchegoin): Cal. (100 ft below Mutants rone). 22. 

21. L = 257; W - 44. Brackiah and reah-wa^r genua. marki nga. H 3353. Plioc.-Recent. 23. Cosclnodlscu. 

L - 126; W = 29. A living specimen from Bolinos Bay. C 1^* (Etche g oin >: Cal. (100 ft below Mulinia zone). Mioc.-Recent. 

asteromphalua Ehrenberg. D = 273. Marine. H335 . 866 u Monterey: Cal. Mioc. 25. Cocconela baldjlklana Grunow. 

24. Slietodlscus callfornlcua Grevtlle. D = 51. Mar . ■ ' H3349- Loc 26482. Plioc. (Etchegoin): Cal. (100 ft below Mulinia zone). 

L - 72; W = 38. Marine and freah-water genua. ^""^rnt W - lT Manot and freah-waUr genua, freah-water apeciea. H3362; 
Mioc.-Recent. 26. Meloslra granulaU (Ehrenberg) Ralfs. L 1 . 1 pQ B L _ 152; w _ 25 . Marine. H3095; Loc 866. U. 

Loc 26863. V. Plioc.: Cal. M, °c.-Receat. 27. Bull » rcnber g L - 180. Cloud S-68. Mioc.: Md. Abundant in M. Mioc. only in 

Monterey: Cal. Olig.-Recent. 28. Sceptronela e ** ne “ Hanna. L - 45. Freah-water. Pleiat.: Fla. 30. Meloslra 

U. S. A.; extremely rare as Recent along coast ° jUro ^ * F) M - c -Recent. 31. Raphldodiacu® marylandlcua Christian. D - 35. 
granu.au (Ehrenberg) Ralfs. D -^/^iTd^us eo^nod^^ ^fenberg. D = 105. Marine. Poyaer 11-15. Mioc.: Md. M. 
Marine. Ward A-19-16. M.oc : D “ 90 . Marine. Poyaer 11-19. Mioc: Md. 34. 

Mioc. (common)-Recent (rare). 33. Rattrayella ucmu» ( M Mioc ( CO mmon)-Recent? 35. THceratlum semicircular*, 

discus ap.cu.alus Ehrenberg. D “ ^^‘ioc Grunow. D - 167. Marine. Cloud S-64. Mioc : Md. 

Brightwell. D - 110. Marine. Clo • Freah-water Speciea of thia genua are often referred to NatieuUx. Pleiat.: Fla. Pleiat. 

37. Neldium tumescens (Grunow) Clave .L 2J2 _ F h Fre8h _ waU , r . PleiBt . : F la. L. Plioc.-Recent. 39. Craspedodlscus elegans Ehren- 
Recent. 38. Neldium Iridls (Ehrenberg) Clere. L ■ ^ rogersll (Bailey). D = 110. Marine. Cloud-66. Mioc.: Md. 

berg. D - 215. Marine. Ward M.oc, Md = 40 Pleiat, Fla. Mioc.-Recent. 42 Cyclote U 

UJSKSSMiTJSr ■> - «• * i— »"• ' 

deposits and is also marine. H3293. 
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FOSSIL PLANTS 


There are certain fossil plants, however, which, 
because of their microscopic size, wide distribu¬ 
tion, importance as rock builders, or value as cor¬ 
relating devices, deserve consideration even in a 
book such as the present one which obviously is 
devoted to fossil animals almost exclusivelv. These 
are the diatoms, charophytes, and algal structures. 
All are common and certain to become of much 
greater importance in the future. Petroleum geol¬ 
ogists are already using them with considerable 
profit, and additional study will certainly show that 
they have even greater value as index fossils. We 
shall consider only a very few of the better known 
and more common genera, the purpose being to ac¬ 
quaint the beginner with fossil plants and structures 
made by ancient plants, so that his interest and 
curiosity will be stimulated to do furtl>er work on 
them. 

DIATOMACEAE 12 

At the present time diatoms (unicellular plants) 
are living in almost all waters except those of 
extremely high salinity or temperature. They are 
especially prolific in polar regions, and constitute 
one of the chief basic sources of food for all marine 
animals. About 20,000 species, living and fossil, 
included in over 600 genera have been described. 
Since diatoms are largely pelagic, many species are 
widely dispersed in marine and fresh waters. Very 
few species, if indeed any, are able to live in both 
habitats; heme it is usually easy to differentiate 
between marine and fresh-water diatomaceous 
sediments. 

Long slender forms predominate in many fresh¬ 
water deposits, and in most lakes today, whereas 
most marine forms are circular; but shape alone is 
not a reliable guide for discrimination. 

Xo fr6sh-water diatomaceous deposits older than 
the Tertiary are known, and the oldest of marine 
origin are Upper Cretaceous. The group must have 
evolved earlier, however, for the Cretaceous forms 
are highly developed and are represented by a large 
number of genera and species. 

Diatoms rank rather high as indicators of zones 

1 Dr. G. Dallas Hanna, California Academy of Sciences, 
prepared the copy on which the present introductory 
discussion is based, and also furnished the illustrations 
of the Florida, Nevada, and California specimens. Mr. 
Joseph F. Burke, Staten Island Institute of Arts and 
Sciences, arranged for the illustrations of the Maryland 
specimens, and Mr. Richard F. Lawrence, New York 
Microscopical Society, made the photomicrographs of 
these. Dr. K. E. Lohman, U. S. Geological Survey, read 
the typescript and made several valuable suggestions. It 
is a pleasure to acknowledge the indispensable aid of these 
investigators, and the cooperation of the institutions they 
represent. 

2 A vast litarature of several thousand titles deals with 
the general subject of Diatoms, but for the present pur¬ 
pose it suffices to indicate only the following four large 
works: Mills, F. W., An index to the genera and species 
of the Diatomaceae, p 1—1726, 1933-1935. Pantocsek, J., 
Beitrage zur Kenntniss der fossilen bacillarien Ungarns, 

3 pts, p 1-316, pi 1-102, 1886-1893. Schmidt, A., Atlas 


and formations, but preservation has often been 
difficult if not impossible because of the nature of 
the skeletal material. This is organic, opaline silica 
which is extremely unstable as a rock-building con¬ 
stituent. It is particularly susceptible to compaction 
and alteration to cherty substances, with consequent 
destruction of the sculpture and usually the form of 
the skeleton. 

The accompanying plate (301) shows a few of the 
commoner types of diatoms that may be expected 
in marine, brackish, and fresh-water deposits. 

CHAROPHYTA 1 2 3 

Prepared by Raymond E. Peck 

Charophyta are small bushy plants ranging from 
about 10 cm (4 in.) to 60 cm (2 ft) in height. They 
occur abundantly in quiet, clear, fresh-water bodies, 
like ponds, ditches, and lakes, and are distributed 
widely throughout the world. The outstanding 
characteristics of the group are the male and female 
reproductive organs, termed the antheridia and 
oogonia, respectively, and the whorled lateral 
branches on which the organs are borne. Some species 
secrete calcium carbonate and are large contributors 
to fresh-water limestones. 

Fossil Charophyta are exclusively oogonia. Vege¬ 
tative parts are seldom preserved but have been 
recorded from the Purbeck (Jurassic) of England 
by Harris and from the early Tertiary near Triest, 
Italy, by Stache. Vegetative parts that probably 
belong to the Charophyta have been collected 
from the Morrison of Colorado and the Kootenai 
(L. Cret.) of Montana by Peck. Antheridia do not 
calcify, but fossil forms identified as antheridia have 
been described from the Purbeck of England by 
Harris and from the Lower Cretaceous of the United 
States by Peck. 

Charophyte oogonia are composed of 5 (Penn.- 
Recent), or 6 to 11 (Dev., Miss.), long, rounded cells 
(enveloping cells, spiral cells, spiral units) that 
originate around a basal opening and ascend ver¬ 
tically ( Sycidium ), or in a dextral ( Trochiliscus ) 
or sinistral (Characeae) spiral to inclose com- 

der Diatomaceekunde, pi 1-408, 1874-1936. Van Henrck, 
H., A treatise on the Diatomaceae, p 1-558, pi 1-35 and 
291 text figs, London, 1896. 

3 Groves, J., Charophyta: Fos Cat, Plantae, No. 28, 
1933 (contains a complete bibliography). Harris, T. M., 
British Purbeck Charophyta: British Mus Nal Hist, 1939. 
Karpinsky, A., Die Trochilisken: Mem Com Geol (n s), L 
27, 1906. Matthew, G. F., Lacustrine formation of Torry- 
burn Valley (N. B.] : N H Soc N B, B 1 (2): 1-20, il, 1883. 
Peck, R. E., North American trochiliscids, Paleozoic 
Charophyta: JP 8: 83-119, il, 1934; Morrison Charophyta 
from Wyoming: JP 11: 83-90, il, 1937; Lower Creta¬ 
ceous Rocky Mountain nonmarine microfossils: JP 15: 
285-304, il, 1941. Rao, K. S., and S. R., Fossil Charo¬ 
phyta of-the Deccan Inter-Trappeans near Rajahmundry: 
Pal Indica, Mem Geol Surv of India 29, 1939. Reid, C., 
and Groves, J., Charophyta of the lower Headon beds of 
Hordle Cliffs: GSL , QJ 77: 175-192, il, 1921. Stache, G., 
Die Liburnische Stufe: Abhandl Geol Reichsanet 13, 1889. 


SYCIDIUM 


7 !-'t 


pletely a central cavity containing the oospore. At 
maturity calcitc is deposited along the concave inner 
walls of the enveloping cells. Here it may form a 
thin deposit which results, upon preservation, in 
cellular furrows (303—<», 0); it may almost com¬ 
pletely replace the cell contents to form cellular 
ridges (303—1, 5); or the deposition may stop 
between the two extremes. In modern charo- 
phytes 5 (Charae) or 10 (Nitellae) small crown 
coronula cells (303—2, 5, 8) rest on the distal ends of 
the enveloping cells. The coronula cells do not 
secrete calcium carbonate in living charophytcs, 
but have been recorded on dextrally spiralled oogonia 
(Trochiliscus) by Peck and have been made the basis 
of the genus Aclistochara — sinistrally spiralled 
oogonia that range from Pennsylvanian to Tertiary. 

Fossil oogonia are widely distributed in the Middle 
and Upper Devonian of North America, occur 
sparsely in the Mississippian and Pennsylvanian, 
are abundant in the Morrison (Jurassic), the fresh¬ 
water Lower and Upper Cretaceous (Bear River, 
Gannett, Kootenai, parts of the Trinity) and in the 
Rocky Mountain and Gulf Coast Tertiary. They 
occur in limestones and calcareous shales and are 
easily obtained by washing samples from shales or 
shale partings in or near fresh-water limestones. 
They are of greatest stratigraphic value from Juras¬ 
sic to Eocene. Those occurring in rocks younger than 
Eocene are similar to modern forms and are difficult 
to distinguish and identify. 

About 250 species of fossil Charophyta have been 
named from various parts of the world. Less than 
50 of these have been described from North America. 
Only those of exceptional stratigraphic value or 
widespread distribution are included here. 

CHARA Vaillant 1719 

(*C. vulgaris Linnaeus = C vulgaris foetida Vail¬ 
lant). Oogonia consist of five sinistrally spiralled 
enveloping cells and five coronula cells that do not 
calcify. Penn.-Recent. 

PALAEOCHARA Bell 1922 
(*P. acadica). Oogonia of six sinistrally spiralled 
units; coronula cells not preserved. Penn. (N. S.). 

ACLISTOCHARA Peck 1937, emend 1941 
( *A. bransoni). Oogonia composed of five sinistrally 
spiralled units and five calcified coronula cells or, 
in the absence of the latter, indentations showing 
their former presence. Penn.-Tert. 

A. moreyi Peck (303—6). Oogonia less than 0 5 
mm in height, greatest diameter at or below mid¬ 
height; spiral ridges intercellular, making somewhat 
more than one complete turn around oogonium. 
Penn., Perm.: Mo., Kan. 

A. latitruncata Peck (303—7, 8). Oogonia about 
0.5 mm in diameter, subconoidal in shape, summit 
truncate or coronula cells forming a small pointed 
projection at center. Morrison: S. Dak., Mont., 
Colo., Wyo. 


A. mundula Peck (303 9). Oogonia about b.5 mm 

in diameter, vase-slmped, summit truncate, n«lg*\< 
cellular or intercellular; I 1 to 12 spirals visibl>* in 
lateral view. L. and IJ. Cret.: Mont., Wyo,, J' 1 *) o. 

A. sp. (303 —4, 5). Oogonia loss than I nun "• 
diameter, ridges usually cellular, some sjkm'wiioi.m 
ornamented by rows of nodes running parallel to 
spiral units; coronula cells present on most speci¬ 
mens. Eoc. : Western VVvo., central Utah. 

CLAVATOR Reid and Groves 1916, emend Harris 

1939 

(*(’. reidi Groves). Utricle with imperfect bilateral 
symmetry, units vertical or nearly vertical. U. Jura 
of England; L. Cret. of N. America. 

C. harrisi Peck (303-14-16). Utricle well de¬ 
veloped, composed of one fairly large deeply grooved 
unit, two opposed groups of units spreading fanwise 
from near base, and a fourth unit that originates as 
a single furrow near base, and divides, near meridian, 
into several units, which may again divide. L. Cret.: 
Tex., Mont., Wyo., Idaho. 

ATOPOCHARA Peck 1938, emend 1941 

(*A. trivolvis). Regular five-spiralled oogonia in¬ 
closed in utricles with three-rayed symmetry, each 
ray consisting of three vertical units near base, five 
small units on or near equatorial plane, and four 
sinistrally spiralled units extending from equatorial 
plane to or near summit opening. L. Cret. 

*A. trivolvis Peck (303— 13). L. Cret.: Okla., Tex., 
Mont., Wyo., Idaho. 

PERIMNESTE Harris 1939 
( *p. horrida). Reproductive organs consisting of 
oogonia surrounded with leaf segments bearing 
antheridia; antheridial wall calcified. U. Jura, of 
England; L. Cret. of N. America. 

P. corrugata Peck (303—10-12). Antheridia 
globular to subquadrate, divided into upper and 
lower hemispheres; wall thick, corrugated, pene¬ 
trated by four openings; originating around polar 
openings are about 11 furrows that broaden distally, 
proceeding in a straight line or curving dextrally 
or sinistrally; furrows from opposite poles inter¬ 
finger or meet along a sinuous ridge or against a 
horizontal furrow. L. Cret.: Tex., Mont., Wyo., 
Idaho. 

TROCHILISCUS Karpinsky 1906 
(*P. ingricus). Oogonia with 7 to 11 dextrally 
spiralled units; coronula cells calcified or not calci¬ 
fied. Dev., L. Miss. 

T. octocostatus Peck (303—1, 2). Coronulate, 
diameter about 1 mm, ridges cellular or inter¬ 
cellular, eight in number, completing from a fourth 
to a half turn. L. Miss.: Mo. 

SYCIDIUM Sandberger 1849 
(*S. reliculatum). Spherical bodies with variable 
number of meridional units expressed as grooves or 
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Class 

Family 

( i('ll 1IH 

Rhodophyta. 

Coriillineae. 

Coriillivm 

Jiinia 

Amphoroa 

Arthroeardia 

Melobesicae. 

•Solcnopora 

Paraehnetetes 

PHcinlorhactctes 

•Archacolithothamnium 

•Lithothnmniiini 

Mesophyllum 

Lithophyllum 

Melobcsia 

Lithoporella 

Chlorophyta. 

D asy c I ad aceae. 

Anthraeoporellu 

•Diplopora 

Griphoporella 

•Mizzia 

Macroporella 

Vermiporella 

Larraria 

•Gyroporella 

•Acicularia 

•Cymopolia 

Neomeris 

Clypeina 

Codiaceae. 

•Mitcheldeania 

Hedscromia 

Ortonella 

Berovastria 

Polymorphocodium 

Ovulites 

Cyanophyta (possibly 

Chlorophyta). 

Porostromata. 

•Girvanella 

Thamnidia 

Zonotrichites 

Epyrhyton? 

Cyanophyta. 

Spongiostroma. 

Spongiostroma 

Stromatolith 

•Cryptozoon 

•Collenella 

•Collenia 

Gouldina 


PLATE 302 

(Figure* are original by J. H. Johnson unless otherwise indicated; authors from whose works illustrations were taken are listed in the 

references under Algae.] 

1 , 2. Mlxxla spp. (x25) (after Johnson], from Perm, of Guadalupe Mta., N. Mex. 1. M. velebitana. Cross section above; longitudinal below. 

2. M. yabel. Longitudinal and oblique sections. 3-10. Dlplopora annulata (x4) (after Pie], from Trias, of Germany (Tyrol region). 3-5! 
Cross sections. 0-10: Longitudinal sections. 11-13. Aclcularia schenckii (after Morellet). from Recent of Bahamas. 11, 12: Sporangial 
spicules (xl2). 13: Fragment of disk showing several connected spicules (x8). 14. Girranella sp. (x51), from U. Camb. of Eureka District, 
Nev. 15. Mitcheldeanla gregaria (xl5), from MIm. near Bristol, England. Cross section of portion of colony showing characteristic branch¬ 
ing. 15-19. Gyroporella maxima (x4) (after Pia], from Trias, of Europe. 16, 17, and 19: Longitudinal sections. 18: Cross section. 20-23. 
Cympolla sp. (xlO) (after Morellet], from Eocene of Sussex, England. 20, 21: Longitudinal sections. 22, 23: External views. 24-29. Larvla 
davisl (xlO) (after Morellet], from Eocene of Sussex, England. 24-27: General external views, the first a worn fragment. 28: Longitudinal 
section. 29: Cross section view of lower surface. 30—32. Solenopora spp. (x25). 30, 32. S. Jurassic*, from Juraa. of Orne, France. Cross 
and longitudinal sections of one of the fine textured species. 31. S. compacts, from M. Ord. (Trenton) of Tenn. One of coarsely textured 
species. Section nearly perpendicular to "tubes” near base and about parallel at top. 33. LSthothamnJum lath ml (x90) (after Howe], from 
Ollg. of Canal Zone. Longitudinal section. 34. Archeolitholhamnlum dlgUatum (x35), from Cret. near Marseilles, France. Longitudinal 
section. 35. Collenella guadalupensls (x0.8), from Permian of Guadalupe Mts. of N. Mex. This shows external structural appearance 
similar to CoUenia and a number of other genera which range from Pre-Camb. to present. 
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Class 

Family 

Characteristic structures 

Khodophyta (red algae). 

Corallineae. 

Melobesieae. 

Rows of closely packed cells with polygonal cross-section. 
Cross partitions present though frequently very thin. 

Chlorophyta (green algae). 

Dasycladaceae 

(siphonous algae). 

A central stalk, preserved as a tube or bulb, surrounded 

by tufts of leaves or leaf bases, preserved as knobs or 
brushlike protuberances. 

Codiaceae. 

.Small tubes loosely arranged so as to form segmented stems. 
Tubes round in cross-section and branching. 

(’yanophyta (possibly 
chlorophyta). 

Porostromata. 

Small tubes so loosely arranged as not to compress each 
other. No cross partitions visible. 

Cyanophvta (blue green 
algae). 

Spongiostroma. 

Cellular structure seldom preserved. The CaC0 3 is de¬ 
posited as crusts on the outside of the colony or cell, or 
between the tissues, not in the cell wall. Classified on the 
basis of growth habit and form of the colony. 


ridges; each unit subdivided transversely into pits 
and elevations. Dev., L. Miss. 

S. foveatum Peck (303—3). Oogonia about 1 mm 
in diameter; pits alternating or in lateral alignment, 
divided into 18 vertical rows. L. Miss.: Mo. 

CALCAREOUS ALGAE 1 

Prepared by J. Harlan Johnson 

Geologic Record. The fossil record of algae extends 
from the Pre-Cambrian to the present. Fossil algae 
are locally very abundant in the late Pre-Cambrian, 
the U. Cambrian, Ordovician, Mississippian, Per¬ 
mian, Triassic, Jurassic, U. Cretaceous, and the 
older Tertiary. Calcareous algae are very important 
as rock builders on modern “coral” reefs, and prob¬ 
ity played just as important a role in the construc¬ 
tion of ancient reefs. 

Classification. The preceding table contains a 
simple classification of algae, with a brief statement 
of the characteristic structures in families: 

A number of genera of fossil algae are grouped 
by families in the accompanying table. Only a few of 
these are illustrated here (pi 302). They are in¬ 
dicated by an asterisk (*). 


1 Some of the more important references to fossil cal¬ 
careous algae are: Brown, A., On the structure and affini¬ 
ties of Solenopora: G Mag (4) 1: 146-151. 195-203, il, 
1894. Cloud, P. E., Jr., Notes on Stromatolites: AJS 
240: 363-379, il, 1942. Fenton, C. L., and M. A., Algae 
and algal beds in the Belt Series of Glacier National Park: 
JG 39: 670-686, il, 1931; Belt Series of the North: Stra¬ 
tigraphy, Sedimentation, Paleontology: GSA . B 48: 1873- 
1970, il, 1937; Cambrian calcareous algae from Pennsyl¬ 
vania: Am Mid Nat 18: 435-441, il, 1937; Pre-Cambrian 
and Paleozoic algae: GSA, B 50: 89-126. il, 1939. Gar¬ 
wood, E. J., Importance of rock-building algae: G Mag 
10: 440-446, 490-498, 545-553, 1913; Important addi¬ 
tions to knowledge of fossil calcareous algae since 1913: 
GSL, QJ 137: 74—100, 1931. Gurich, G., Les Spongiaos- 
tromides du Vis6en de la Province de Namur: Mus roy 
Hist Nat Belg, Mem 3: 1-55, il. 1906. Howe, M. A., Con¬ 
tribution to the paleontology of the Canal Zone: USNM, 
B 103: 1—13, il, 1918; Geological importance of lime- 
secreting algae: USGS, PP 170: 57-65, 1932; also see 
JP 11: 369-370 for a list of other papers by the same 


Geologic Use. Only the green and red algae give 
much promise for usefulness in correlation. The red 
coralline algae have received the most study and 
have been found to have definite correlative value 
in western Europe and the Mediterranean region. 

They have been studied slightly in the Caribbean 
area. 

Studies of fossil algae suggest that practically all 
types of algae will give some information as to en¬ 
vironmental conditions while the coralline red algae 
and the green siphonous algae have considerable 
possibilities as time indicators. For most areas and 
for most periods, however, we do not as yet have 
sufficient data on fossil algae to use them very much. 

MISCELLANEOUS ALGAE 

In addition to algae mentioned by Dr. Johnson 
in the preceding section, we describe and illustrate 
a few additional genera, chiefly from the early 
Paleozoic. 

COLLENIA Walcott 1914 
(*C. undosa). Dome-shaped, massive, or turbinate, 
laminated bodies which grew with the arched surface 

author. Johnson, J. H., Lime-secreting algae and algal 
limestones from Pennsylvanian of central Colorado: GSA, 
B 51: 571—596, il, 1940; Permian lime-aecreting algae 
from Guadalupe Mountains, New Mexico: GSA, B 53: 
195-226, il, 1942. Johnson, J. H., and Dorr, M. E., Per¬ 
mian algal genus Mizzia: JP 16: 63-77, il, 1942. Lemoine, 
Mme. Paul, Contribution k l'6tude dea Coralleneceae 
fossiles: Soc Geol France , B 17, 233-240, 240-256, 1917. 
Morellet and Morellet, Tertiary siphoneous algae in the 
W. K. Parker Collection. British Museum, 1939. Pia, J., 
Die Siphoneae Verticillatae vom Karbon bis zur Kroide: 
Zool-Botan Gesel Wien , Abh 11: 1-163, il, 1920; Pflanzen 
als Gesteinsbildner, p 1-355, il, Berlin, 1926; Die wichtig- 
stens Kalkalgen des Jungpalaozoikapia und ihre gaologische 
Bedeutung: Comp Rend XII Congres Stratigraphic Car - 
bonifere-Heerlen , p 765-856, il, Maastricht, 1937. Wal¬ 
cott, C. D., Pre-Cambrian Algonkian algal flora: SMC 64 
(2): 77-156, il, 1914 (see also GSA, B 47: 609-620, il, 
1936, for comments by C. L. and M. A. Fenton); Middle 
Cambrian algae: SMC 67 (5): 217-260, il, 1919. 
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uppermost; growth apparently by addition of ex¬ 
ternal layers of varying thickness with interspaces 
that are likewise variable. Pre-Camb. (Mont. 
(Belt)). 

*C. undoea Walcott (303—33, 34). Spokane: Cor- 
dilleran region of N. America. 

CRYPTOZOON Hall 1884 

(*C. proliferum ). Calcareous bodies of variable size 
composed of irregular, concentric laminae of very 
unequal thickness traversed by minute canals which 
branch and anastomose irregularly. Camb., Ord. 
(widespread throughout N. America). 

*C. proliferum Hall (303—37). Compressed 
spherical cakes a foot or more in diameter. U. Camb.: 
N. Y. (Hoyt), Pa., Md., Va. (Conococheague). 

C. proliferum fieldii Fenton and Fenton. U. Camb.: 
Pa. (Allentown). 

C. undulatum Bassler (303 —35, 36). U. Camb.: 
N. Y. (Hoyt), Pa. (Warrior, Allentown), Md. 

(Allentown). 

DOLATOPHYCUS C. L. Fenton and M. A. Fenton 

1937 

(*D. expansus). Colony prostrate, expanded, con¬ 
sisting of fine flexuous laminae which rise in gently 
convex domes separated by more abruptly convex, 
subangular or flattened furrows; basally, the convex 
domes are smaller than at the surface. U- Camb. 
(eastern N. America). 

*D. expansus F and F (303 —28, 29). U. Camb.: 
Pa. (Allentown). 

SOLENOPORA Dybowski 1877 

( *S. spongioides) . Calcareous masses composed of 
radiating tubes with simple internal structure. Ord. 
(N. America; Europe). 

S. compacta (Billings) (302 —31; 303 30-32). 
Colony subglobular, 25 to 50 mm in diameter; tubes 
vary from 0.1 to 0.5 mm in width, are irregular in 
form, and are sparingly tabulate. M. and U. Ord.: 
A common and widespread species in N. America, 
Estonia, and Russia. 

BUTHOTREPHIS Hall 1847 

(*£. antiquata). Characterized by a central principal 
fetem, more or less branched above; branches numer¬ 
ous. Ord., Sil. (N. America). 

B. gracilis (Hall) (303—21). Vesicular stem and 
lateral branches of equal size; probably planktonic. 

M. ' SiLj Reported from ‘ numerous localities in 

N. America. 


11A LY M ION I '1’IOS Sternberg 

1869 


1833, emend Srliiin|>er 


( *Fucoidc8 encoclioittvH Brongniart (<lc jun‘)‘, //• 
brongniarti Sternberg (r le facto)). Frond coriaceous 
or membranaceous, smooth or (istulose; sporangia 
tuberculiform or punctiform, imbedded in the layers 
of the frond. Mesozoic-Tert. (N. America; Europe). 

H. major Lesqucrcux (303 -20). Surface of fronds 
marked by round, contiguous or separate tubercles; 
usually considered to lie of algal origin, but recently 
Patterson (JP 16: 271- 273, 1942) has suggested 
that the fossil is a borehole made by a marine 
animal. U. Cret. (especially characteristic of marine 
sandstones of Montanan and Lance; also present in 
U. Coloradoan): N. Dak. to Colo., Ark., Tex., 
Utah; Eoc.: Tex. (Carrizo). 


MISCELLANEOUS OBJECTS OF PROBABLE 

ORGANIC ORIGIN 1 

Many sedimentary rocks contain markings which 
are of uncertain though probable organic origin. 
In some regions and at certain horizons, these fea¬ 
tures are useful as marker or index fossils, in spite of 
their uncertain origin. A number of them have been 
noticed and illustrated, as tracks, trails, borings, 
burrows, coprolitic masses and castings, and mis¬ 
cellaneous markings. Earlier paleontologists found 
convenient receptacles in the meaningless designa¬ 
tions “worm trails’’ and “fucoids.” More recent 
investigators, studying organisms in modern littoral 
and neritic environments, have discovered that many 
animals and some plants leave markings and other 
features of wide variety on sands and soft muds, and 
that some of these features are strikingly similar 
to those preserved in ancient rocks. 

Some of the markings appear to have been made 
by walking invertebrates, such as crustaceans and 
arachnids. Others probably were excavated by 
animal parts, like the dragging telson of some 
arthropods. Still others probably were formed by 
some large wormlike animal, crawling over loose 
sand. Many of the markings, however, are difficult 
to associate with any known animals and it may well 
be that they are inorganic or that they were made 
by unknown extinct animals. There are also some 
which probably owe their origin to plants, directly 
or indirectly. 

It has been common practice in recent years to 
assign an algal origin to almost any structure of 
concretionary nature, though it is almost certain 
that some of these structures are not organic at all. 

We shall include here a few miscellaneous, genera 
that have acquired some notoriety by repetition in 


i Barling, L. D., Prolichnites and Climaclichnitea: a 
critical study of some Cambrian trails: AJS (4) 44: 387- 
398, il, 1917. Dawson, J. W., On burrowB and tracks of 
invertebrate animals in Paleozoic rocks, and other mark¬ 
ings: GSL. QJ 46: 595-617, il. 1890. Galloway, J. J., 
Nature of Taonurus and its use in estimating geologic 
time [Abst): GSA, B 33: 199, 1922. Raedemann, R., 
Oldhamia (M urchisonites ) Occident (Walcott): N Y St 


Mus, B 281: 47-50, il. 1929; Oldhamia and the Rensselaer 
grit problem: N Y St Mus, B 327: 5-12, il. 1942. Sarle. 
C. J., Arlhrophycus and Daedalus of burrow origin: 
Rochester Ac Sc. Pr 4: 203-210, il. 1906. Walcott, C. D., 
See numerous papers on Cambrian faunas in SMC publi¬ 
cations. Woodworth, J. B., On the sedentary impression 
of the animal whose trail is known as Climactichnites: 
N Y St Mus N H, B 69: 959-966, 1902. 
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faunal lists and textbooks. They may be of interest 
to the beginning student of Paleontology, at least 
as an example of one kind of “fossil.” No attempt is 
made to classify them. 

ARTHROPHYCUS Hall 1852 

(*Fucoides harlani Conrad). Simple or apparently 
branching, rounded or subangular ridges with 
median groove and closely set transverse grooves; 
originally described as a plant, it subsequently has 
been regarded as a worm burrow, but it may be the 
trail or burrow of some other animal. L. Sil. (eastern 

N. America). 

A. alleghaniensis (Harlan) (= *A. harlani (Con¬ 
rad)) (303—26, 27).-Numerous strong, rounded, 
elongated, and articulated branches which may unite 
near the base; these branches, with a diameter of 
5 to 25 mm, are simple and approximately equi- 
dimensional throughout, and usually be on bedding 
surfaces of sandstone layers. Medinan: Ont.; N. Y., 
Pa., and Md. (Tuscarora); Va. and Tenn. (Clinch). 

CYCLOCRINITES Eichwald 1840, emend Stolley 

1896 

(= pasceolus Billings 1857) 

(*C. spaskii). Globular or ovoidal bodies covered 
with an integument of small polygonal “plates,” 
with one or more “apertures.” Ord., Sil. (eastern 
N. America; Europe), Dev. (Europe). 

C. globosus (Billings) (303—22). Type of genus 
Pasceolus. Trenton: Ont.; Ohio, Ky 

OLDHAMIA Forbes 1848 

(*0. radiata). Possibly a plant; characterized by 
articulated structure, dichotomous branching and 
club-shaped appendages; considered a worm trail by 
Ruedemann (1942, 11). Camb., Ord. (N. America). 

O. occidens (Walcott) (303—17-19). Charac¬ 
terized by a jointed, slightly flexuous stem with fan¬ 
shaped “fronds.” L. Camb.: N. Y. 


TAONITRUS Fisrhor-Ooster 1858 

(= kpihophyton Hall 1863) 

(*Fucoiilcs cawla-gnlli Vanuxem). Thin plates of 
ridged sandstone, nearly horizontal. U-hIihimmJ, 
suboval, or irregularly lobate, or more rarely forming 
low-inverted spirals, with the larger volutions down¬ 
ward; both faces of plates marked by U-shaped or 
otherwise curving, parallel lines; originally regarded 
as a plant and later interpreted as mechanical mark¬ 
ings made by basally attached plants twisted by wind 
or water; also interpreted by some workers as 
packings of successive burrows. Camb.-Tert. 

*T. caudagalli (Vanuxem) (303—23, 24). In form 
resembling a rough spiral suggesting outline of a 
rooster’s tail. Dev.-Miss. (Oriskany, Esopus): N. Y., 
Pa.; L. Miss.: Ohio, Ind. 

T. velus (Vanuxem) (303—25). Broadly ear¬ 
shaped with lines of structure U-shaped. Dev. 
(Hamilton): N. Y., Pa. 

CLIMACTICHNITEvS Logan 1860 

(*C. unlsoni). Trails marked by median and two 
marginal ridges, and by transverse broad groove or, 
in solid molds, by median groove and transverse 
broad ridges, the transverse elements converging 
obliquely to the longitudinal ones. U. Camb. (Que.; 
N. Y., Upper Mississippi Valley). 

*C. wilsoni Logan (303—37). Large, width measur¬ 
ing 12.5 to 16 cm, as measured from crest to crest of 
dividing ridge. U. Camb.: Que.; N. Y. (Potsdam), 
Wis. (Dresbach). 

This trail may be that of an extinct crustacean, 
mollusk, or annelid worm, or possibly of some other 
extinct Cambrian organism. 

PROTICHNITES Owen 1852 
(*P. septem-notatus). Trifid impressions believed by 
many paleontologists to have been made by a trilo- 
bite; the end of the trilobite's leg, with its three 
movable spines, is thought to have made the im¬ 
pression. U. Camb. (Que.; N. Y., Wis.). 

P. logananus Marsh (303—38). Same range and 
distribution as genus. 


PLATE 303 


(Figure* 1-16 are x!5 and were furnished by R. E. Peck.) 

t 2 Trochlllseua octoeorta.ua. Lateral and summit view, showing cellular furrows and coronula della. 3. Syeldlum 
view 4-9 Aclfatochara spp. 4. 5. Acllslpchara sp. Lateral view showing tubercles on spirals and summit view showing coronula ce 
. _ 6 A morey | I ateraL view 7. 8 . A* latltruneata. Lateral view and eummit vie* showing coronula cello in place. 9. A. munda . 

I atere^*vie w^lO-l2 PerimneJTe eor^g.U. Lateral view; end view; lateral view. 13. Atopoehar. IrivoMa. Lateral view 14-16. Oavator 
L.ter.l did.r.nt uniu. .7-,.. 0,dh. ml . ~«M~. IS Y S. »!-. B Mil. 17: A U 7) ,o 

- hft .„ /. c L u b.shaped appendages; b. carbonaceous filament). 18: Three tufts as found arranged in the rock (*0.5). 19. w rtcotl " 

orfginal figure (io.5). 20. H.lymenlte. major [USGS Ter 7). A typical specimen from sandstone (*0.5) 21. Butholrephls gracilis (Pa 
N Y 2 A fragment with branches (x0.5) 22. Cycloerlnlle. g)obo.us (*0.5) (CCS. Pal Fos 1). 23-25. T.onuru. spp [S\CS G Rp 

SniDhtl 23. 24 T. caudagalli (x0.15). Much reduced figures showing two types of markings 25. T. velus (xO.25). Specimen, much‘ 
sht^ng characteristic ear shape of marking 26. 27. Arthrophyeus allegh.nlenrts (x0.5) (Pal N Y 2). A foment showing b^S of Urge S^n 
which diverges into numerous branches; a fragment of a branch somewhat spirally twisted and flattened 28. 29. *** _ , 

(Am Mid Nat 18). Upper surface of holotype (x0.25); vertical section of s paratype (xO.S). 30-32 So enopora ^ f . 

\xT). Vertical and transverse section. (.25, (after Nicholson); a typical specimen (*0.5) 33. 34 CoHenf. undo-IGSA B N^nl 

section of a colony lxO.25); natural flection of a compound colony whose total width is about Id m (oO in.) (x0-o). . • * 

unill S [Am Mid Nat 18). Transverse action through a series of dome, of several sizes; vertical section through 
showing internal structure. 37. Cllmactlchnites wilsoni [SMC 57 (9)). A portion of a slab much reduced (xO 02) »how.ng: «*veral1 r • 

38. ProUehnlte. logananus [SMC 57 (9)). A slab 145 cm X 87.7 cm (4 ft 10 in. X 2 ft 11 in.), reduced to about xOXJB showmg w e 
trails. 39. Cryptoxoon proliferum (x0.5, [Md G S. Csmb-Ord). Upper side of a well preserved specimen, the original of which as 
(22 in.) wide. The specimen shows several colonies (heads) unequally developed. 




INDEX OF (JENERA 


(In this index are included 
and plato-figures.) 


i\lso names of subgeneru, families, orders, classes, and 


phyla. 
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A 

Aatoorinus, 103 

mooresi, 103, 63—10 
niucrospinus, 103, 03—-3 
putulus, 163, 03—4 
robustus, 163, 02—21; 03 11 
Abrotocrinus, 159, 101 
cymosus, 159. GO—1 
unicus, 159, 59—15 
Acadagnostus, GOO 

acadicus, 600, 251—11, 12 
Acantherpestes, 701 

major. 701, 294—17. 22 
Acunthoeeras, 591 

stephensoni. 591, 245—3, 4 
Acanthocrinus, 185 
longispina, 185 
spinosus, 185, 72—13 
Acanthocyclus, 85 
Acanthodesia, 273 

oblongula, 273, 103—17 
savartii, 273, 103—18 
savartii bifoliata, 273, 103—18 
Acanthodiscus, 587 

magnificus, 587, 243 8, 9 

Acanthograptus, 67 
granti, 67, 20—24 
walkeri, 67 
Acanthonema, 477 
holopiforme, 477 
newberryi, 477, 195 22-24 

Acanthopecten, 403 

carboniferus, 403, 159—26, 27 
coloradoensis, 403, 159—25 
Acanthopleura, scabra, 527 
Acanthoscapha, 682 

navicula, 682, 280 44 

pentagonalis, 682, 286 42, 43 

Acanthoscaphites, 591 
nodosus, 591, 246 3 

nodosus brevis, 591, 246 1, 2 

nodosus quadrangularis. 591, 246 4-0 

Acanthosphacra, dodecaspinosa, 48. 14—28 
Acanthotelson, 697 

stimpsoni, 697, 294 1-6 

Acaste, 635 

downingiae, 635, 274 13 

Acentrotremitcs, 133 
Acervularia, 95, 99 
baltica, 101 
Achatella, 635 

achates, 637, 273 17 

Acheilops, 619 

dilatus, 619, 263—9-11 
Aeheilus, 619 

marcoui, 619, 263 8 

Achistrum, 227 ^ 
nicholsoni, 227 
Acicularia, 715 

schenckii, 302—11-13 
Acidaspis, 651 
Acila, 375 

decisa, 375, 146 11 

gettysburgensis, 377, 146 12 


Acila, shunmrdi, 375, 146—10 
Acleistorenis, 559 

hyutti, 559, 229—20, 21 
Aelisinu, grantonensis. 463 
Aclistochara, 713 
bransoni, 713 

lutitruncuta, 713, 303—7, 8 
moreyi. 713, 303—0 
mundula, 713, 303—9 
sp.. 713. 303—4, 5 
Acodus, 239 

bicostatus, 239. 93—30, 31 
brevis. 239, 93—32, 33 
erectus, 239 
Acontiodus, 239, 240 

latus, 239, 93—28. 29, 43 
Acratia, 685 

tumida. 685. 288-14-16 
typica. 685, 288—17, 18 
Aorochordiceras. 579 
hyatti. 579. 238—18-20 
Acrocrinidae, 199 
Acrocrinus, 199 

amphora, 199, 78—15 
armatus, 195, 76—10 
pirum, 199, 78—14 
shumardi, 199 
Acroculia, 473 
Arrogenia. 270 

prolifera. 270. 102—19. 20 
Acrohelia, 121 
limonensis, 121 
singleyi. 121, 44—8, 9 
vicksburgensis, 121, 44 10, 11 

Acrolichas, 637, 654 

cucullus, 637, 270-19-22 
cucullus ottawaensis, 637, 270—23, 24 
Acrophyllum, 83, 99 
oneidaense, 99. 32—13 
Acrospirifer, 323, 325 

gaspensis, 323, 123—9-11 
nmrehisoni, 325, 123 15, 16 

pinyonensis, 325, 123—14 
Acrothele. 289 
burlingi, 289 
colleni, 289 

coriacea, 289, 108—15-17 
Acrotreta, 289, 105—16, 17 
idahoensis, 289. 108->-34-39 
microscopica, 289 
ophirensis, 289 
subconica, 289 
Acrotretacea, 283, 287 
Acteocina, 515 

canalicukata, 515, 212—14 
culcitella, 515, 212—16-18 
wetherelli, 515 
Acteon, 515 

attenuatus, 515, 211—26, 27 
concinnus, 515 
linteus, 515, 211—30, 31 
ovoides, 515, 211—25 
traski. 515, 211—32 
vaughani. 515. 211—29 
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Actinoccras, 551, 555 
heloiten.se, 551. 226—3 
higsbyi, 551, 22G—1 2 
hearsti, 551 

Actinocrinitcs, 193, 71 —10 
hoonensis, 193, 77—12 
expansus, 179 
lowei. 193, 76—4 
multiradiatus. 193, 76—3 
rubra, 193, 76—2 
simplex, 193 
spinulosus, 193, 77—13 
tenuisculptus, 193, 77—14 
triacontadactylus, 193 
verrucosus, 193, 76—1 
Actinocrinitidae, 191 
Actinocrinus, christyi, 197 
evansii, 191 
gilbertsoni, 191 
indianaensis. 197 
kentuckiensis, 191 
konincki, 197 
pentagonus, 193 
proboscidialis, 191 
pyriformis, 195 
regalia, 193 
tenuiradiatus, 127 
umbrosus, 193 
ventricosus, 193 
Actinopterella, 383 

radialis, 383, 149—9. 10 
Actinopteria. 391 

auriculata, 391, 152—15 
boydi, 391, 152—IS), 20 
communis, 391, 152—16 
dccussata, 391, 152—18 
murieata, 391, 152—21 
textilis, 391, 152—17 
textilis arenaria, 391 
Actinoptychus, heliopelta, 301—36 
Actinostroma, 59 
clathratum, 59 
expansum, 59. 18—7 
tenuifilatum, 59, 18—4-6 
Actinotrypa, 271 

peculiaris, 271, 103—7 
Acus, 511 

curvilineata, 511 

curvilineata calvertensis, 511, 210—21 
curvilineata dalli, 511, 210—19 
curvilineata whitfieldi, 511, 210—22, 23 
curvilirata, 511, 210—20 
Adelphoceras, meslerianum, 571 
Adeona, 276 
grisea, 276 
heckeli, 276, 104—18 
Adeonellopsis, umbilicata, 276, 104—18 
Adinocrinus, 161 

compactilis, 161, 60—23 
nodosus, 161, 60—25; 62—4 
pentagonus, 161, 60—24 
Adrianites, 575 

adamsi, 575, 236—11 
elegans, 575 
Aechmina, 665 

bigeneris, 665, 280^60, 61 
cuspidata, 665, 280—53 
ionensis, 665, 280—54, 55 
richmondensis, 665, 280—51, 52 
spinosa, 665 
Aenona, 429 

eufaulensis, 429, 171—1, 2 
Aequipecten, 403, 405 
perplanus, 407 
Aesiocrinus, 167 

magnificus, 167, 56—32; 62—32 


Agaricia, swinderniana, 109 
Agaricocrinites, 195, 71—8 
brevis, 195, 76—15 
bullatus. 195, 76—14 
planoconvexus, 195, 76—13 
wortheni, 195, 76—22 
Agaronia, alabamensis, 511, 210—13 
Agasoma, kernianum, 500 
Agassizocrinidae, 175 
Agassizocrinus, 175 

conicus, 175, 177, 61—7 
gibbosus, 177, 61—5 
laevis, 177, 61—8 
ovalis, 177, 61—9 
tarri, 177 
Agathiceras, 575 

frechi, 575, 236—12, 13 
suessi, 575 
Agelacrinites, 131 

hamiltonensis, 131, 49—22 
squamosus, 131 
Agelacrinus, 131 
cincinnatiensis, 129 
kaskaskiensis, 131 
pileus, 131 
stellatus, 129 
Agelacystis, 131 
Ageladiscus, 131 
Ageneracrinus, 175 
subtumidus, 209 
Aglaoglypta, 445 

koeneni, 445, 179—19, 20 
maera, 445, 179-16-18 
Aglaspida, 705 
AgLaspis, 705 
barrandei, 705 
spinifer, 705, 298—2, 3. 7 
Agnostia, 599, 600 
Agnostus, 600 
acadicus, 600 
cyclopyge, 601 
fissus, 600 
gibbus, 600 

interstrictus, 600, 251—16, 17 
montis, 600, 251 — 1, 2, 19 
nobilis, 619 
pisiformis, 600 
pisiformis obesus, 600 
punctuosus, 600 
rugulosus, 600, 251—13, 14 
tuberculatus, 675 
Agoniatites, 565 

vanuxemi, 565, 231—9, 10 
Agraulos, 605, 617 

quadrangularis, 605, 255—13, 11 
saratogensis, 631 
strenuus, 617 
Aktinocyclina, 47 
bainbridgensis, 47 
Alabina, 497 

cerithidioides, 497, 203—17 
curta, 497, 203—18 
Albertella, 605 

helena, 605, 258-1-3 
Alcimocrinus, 167 
girtyi, 167, 61—15 
Aicyonaria, 103, 105 
Alecto, canadensis, 251 
dichotoma, 250 
Alectryonia, 395 

carinata, 395, 153—21 
falcata. 395, 154—10, 11 
lugubris, 395, 154—4, 5 
quadriplicata, 395, 153—22, 23 
subovata, 395, 153—20 
Algae, calcareous, 716 
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Alisoorinus, 100 
laovis, 100, 74—2 
Allugoorinidno, 147 
Allagocrinus, 140, 52 l 
amoricanus, 147 
luistinii, 149 
bossieri. 140, 50—0 
dignatus, 140, 50 10 

strimploi, 140, 50—8 
Allocatillocrinus, 149, 52 1 

carpenter!, 140, 55 1 

morrowensis, 149, 50—18 
rotundus, 149, 50—19 
Allocrinus, 200, 70—11 

longidactylus, 200, 73—21 
typus, 200, 73—18 
Allomorphina, 41 
trigona, 41 

veiascoensis, 41, 10—12 
Allonema, 250 
botelloides, 250 
fusiformc, 250, 95—0 
Alloprosullocriiuis, 195 
conicus, 195, 75—I 
Allorhynchus, 311 

heteropsis. 311, 118 66-68 

Allorisma, 414 

costatum, 414, 105—2 
geinitzi, 414. 105—1 
granosum, 414, 105 12 

subcuneata. 414, 105 10, 11 

sulcatum, 414 
terminate, 414, 105 10, 11 

Allumettoceras, 557 

josephianum, 557, 228—14, 15 
Alokistocare. 005 

americanum, 005, 255 10 

idahoense, 605, 255 9 


labrosum, 607 

Alpheus, nigro-spinatus. 298 10 

Alsataspis, 637 
bakeri, 637 
evansi, 637, 274 1 

Alsopocrinus, 158 
Alveoliteb, 105 

goldfussi, 105, 36—6-8 
niagarensis, 105 
squamosus, 105 
suborbicularis, 105 
undosus, 105, 36 9 

Amaurellina, 481 

moragai lajollaensis, 481, 197 30 

Amauropsis, 481 

alveata. 481, 197—30 
bulbiformis. 481, 197 33, 34 

Amblysiphonella, 50 
prosseri, 56, 17—8, 9 
Ambocoelia, 329 

umbonata, 329, 126 21-26 

Ambolodus, 237 ^ 

triangularis, 237, 93 7, 8 

Ambonychia, 381, 385, 387 
amygdalina, 385, 149 22 

bellistriata, 385, 149 29, 30 

lamellosa, 387 
radiata, 385 
Ameura, 637 

major, 637, 275—23, 24 
saneamonensis, 637, 275 2o 27 


Ammobaculites, 15 

taylorensis, 15, 1 12 

Ammochilostoma, triloculina, l7 
Ammodiscus, 15 
regularis, 15, 1—9 
semiconstrictus regularis. 15, 1—9 
Ammonicrinus, 145 


Ammonites, boudiiuti, 591 
eatialiciilatUH, 583 
conradi, 589 
cordutus, 585 
dufrenoyi. 589 
chrlichi, 581 
climatUH, 585 
fiinbriatus, 58* 
hoterophylliiH, 581 
hystrix, 587 
Icopoldimis, 589 
listeri, 573 
lobatus, 595 
loganiaiuis, 587 
rnammillatum, 591 
morikeanus, 587 
neocomicnsis. 587 
nimbatus. 585 
nodosus, 579 
pictus costatus. 583 
pierdenalis, 593 
placenta, 595* 
planula, 585 
radiatus, 587 
reticulatus, 581 
rhotomagensis, 591 
richardsoni, 585 
roissyanus, 589 
sandlingensis, 581 
spitiensis, 589 
subbullatus. 579 
swallovi, 591 
tenuilobatus, 583 
tenuistriatus. 587 
texanus. 593 
vespertinus, 593 
woolgari, 593 

Ammonoidea. 366, 528, 563 
Amnigenia. 399 

catskillensis. 399. 155 17 

Amorphognathus, 237 
ordovicica, 237 
ramosa, 237, 93 5, 6 

Ampelocrinidae, 107 
Ampelocrinus, 167 
Ampheristocrinidae, 154 
Ampheristocrinus. 154, 54 29 

typus, 154, 54—28 
Ampheroa, 715 
Amphicrinus, 179, 67 2 

carbonarius, 179, 79 32 

scoticus, 179 
Amphicyrtoceras, 559 
orcas, 559. 229—18, 19 
pettiti. 559. 229—13. 14 
Amphigenia. 363 

curta, 363, 141—53-55 
elongata, 363, 141 49-52 

Amphilichas. 654 
rhinoceros, 649 
Amphineura. 366, 520 
Amphion, canadensis, 651 
Amphipora, 63 
Amphipsalidocrinus, 154 
Amphiscapha, 465 

catilloides, 465. 188 23-25 
muricatus, 465, 188—40 42 
reedsi, 465, 188—26-28 
subquadratus, 465, 188 29-31 

subrugosus, 465, 188 34-39 

Amphissites, 671, 673 

carinatus, 671, 282—28-30 
centronotus, 671, 282—32-35 
dattonensis, 671, 282—36 
girtyi, 671. 282—40-^2 
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Amphissites, roundyi. 671, 282—37-39 
ruRosus, 671. 282—26. 27 
subquadratus, 671. 282—31 
Arnphiura. 213 
chiajii, 213 

saiictaecrucis. 213. 81 —17. 18 
Amphoracrinidae, 191 
Amphoraorinus. 191 
americanus, 195 
divergens, 191, 77—28 
Amphoridea, 125 

Amp 1 ex o g raptus, arnplexicaulis, 73, 22—8-10 
Amplexopora. 257. 258 
cingulata, 258, 97—20-23 
Amplexus, 87. 93 
coralloides. 93 
corrugatus, 93. 29—16, 18 
hamiltoniae, 93. 29—9. 10 
nevadensis. 93. 29—14, 15 
shumardi, 93, 29—6-8 
yandelli. 93. 29—11-13 
Ampullina, 481 

avellana, 481, 197—32 
depressa. 481 

mississippiensis. 481, 197—31 
Ampullinopsis, mississippiensis, 481. 197—31 
Ampyx, rostratus, 649 
Amusium. 405 

mortoni, 407, 163—1 
Amygdalocystites. 125, 127 
florealis, 125. 127. 47—9-11 
Anamesocrinidae. 147 
Anamesocrinus, 147, 52 —1 
lutheri, 147, 56—12 
Anaptychus, 528 
Anartiocrinus, 177 
lyoni, 177 

maxvillensis, 177, 61—11 
Anascaphites, 589 
Anasibrites, 579 

kingianus. 579, 238—1-3 
Anastomopora. 264 

perundata, 264, 100—8 
Anastrophia. 303, 106—6. 11 
internascen s, 303, 114—53-55 
verneuili, 303, 114—48-52 
Anastrophina, 469 
Anatimya, 414 

anteradiata, 415, 165—20 
Anatinacea, 413 

Anatomites, brockensis 581, 239—9-11 
Anchiopsis, 637 

anchiops, 637, 274—20-22 
Anchura, 497, 499 

abrupta, 497. 203—22 
facilformis, 497 203—26 
rostrata, 497, 203—23 
sublaevis, 497 
Ancilla, 511 
Ancillaria, altilis, 511 
staminea, 511 
Ancillopsis, 511 

subglobosa, 511, 210—10 
Ancistrorhyncha, 307 
costata, 307, 117—30-33 
Ancistrosyrinx, 513 
Ancistrum, 227, 90—17-25 

brownwoodensis, 227, 90—22, 23 
ludvvigi, 227, 90—21 
Ancyloceras, douvillei 589 
jenneyi, 593 

Ancyrocrinus. epinosus, 209, 79—30 
AncyrodcHa, 244, 245 
nodosa, 244 
sp., 244, 94—42, 43 
Ancyrognathus, 244 


Ancyrognathus, symmetrica. 244, 94—27, 28 
Andrarina, 605 

ouangondiana, 605, 276—26 
tenera. 605, 259—12, 13; 276—25 
Anematina, 471 

marshalli, 471, 192—16. 17 
minutissima, 471, 192—20, 21 
proutana, 471, 192—18, 19 
Anglicornus, 559 

anneliesae, 559, 229—15 
Angulodus 240 

demissus, 240, 93—58 
Angulogerina, 37 

byramensis, 37, 8—21 
Angyomphalus, 453 
Anisocrinus, 181, 66—4 
greenei, 181, 54—8 
interradiatus, 181 
oswegoensis, 181., 54—7 
Anisomyon, 519 

borealis. 5-19, 212—37-39 
centralis, 519 
haydeni, 519, 212—32 
meekii, 519 

patelliformis. 519, 212—28-31 
sexsulcatus, 519, 212—35, 36 
subovatus, 519, 212—33, 34 
Anisopyge, 637 

perannulata, 637, 275—19-22 
Annelida, 228 
Annulata, 228 

Annuliconcha, interlineatus, 401, 159—18, 

19 

Anodonta. 368 
Anolotichia, 253 

impolita, 253, 96—18 
ponderosa, 253 
Anomalina, 43 
punctulata, 43 
rubignosa, 43, 11—10 
Anomalocaris, 655 

canadensis, 655, 277—6 
gigantea. 655, 277—7 
Anomalocrinidae, 151 
Anomalocrinus, 151, 52—8 
incurvus, 151, 53—26 
Anomalodesmacea, 366, 413 
Anomalofusus, 507 

substriatus, 507, 208—17 
Anomalorthis, 298 
nevadensis, 298 
oklahomensis, 298 
utahensis, 298, 112—4-8 
Anomia, 409 

argentaria, 409, 163—18, 19 
biloba, 355 
ephippium, 409 
gryphorhynchus, 409, 163—24 
micronema, 409, 163—17 
reticularis, 317 
retusa, 365 
sandalinum, 99 
tellinoides, 409, 163—15, 16 
Anomiacea, 409 
Anomites, exporrectus, 321 
punctatus, 350 
resupinatus, 357 
scabriculus, 350 
semireticulatus, 349 
striatus, 325 
Anomocytheridea, 689 

floridana, 689, 290—23-25 
Anomoeoneis, follis, 301—17 
Anomphalus, 471 

rotulus, 471, 193—25, 26 
umbilicatus, 473, 193—27-29 
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Anoplia, 347 

nucloota, 347, 136—17-20 

A nor in, 005 

tontoensis, 005, 258—18 
Anostylostroma, 59 

hamiltonenso, 59, 18—8, 9 
Antagmus, 005 

typioalis, 005, 253—0 
Antolis, 521 

cooperi, 523, 214—22, 23 
Antediplodon, dockumenaia, 399, 158—3 
Anthocyrtium, doronicum, 48, 14—21 
Anthozoa, 58, 79 
Anthracoceras, 571 
discua, 571 

miasourienae, 571, 234—20, 21 
Anthracomartus, 709 

trilobitua, 709, 300—3, 4 
volkelianua, 709 
Anthracomya, 399 

elongata, 399, 155—8, 9 
Anthraconectea, 707 

mazonensis, 707, 299—8, 9 
Anthracoporella, 715 
Anthrapalaemon, 697 

gracilis, 697, 294—25, 26 
grossarti, 697 
Antiguastrea, 119 

cellulosa, 119, 44—1, 2 
Antirotella, 471 
Antispirifer, 325 

harroldi, 325, 123-17-19 
Aorocrinus, 195 

immaturus, 195, 76—9 
parvus, 195, 76—11 
Aparchites, 664 
arrectus, 665 

canadensis, 664, 280—17-19 
rainutissimus, 664, 280 21 

whiteavesi, 664, 280—20 
Apatognathus, 240 

varians, 240, 93—59-61 
Aphelaspis, 619 

depressus, 619, 263—35, 36 
hamblenensis, 619, 263 37 

walcotti, 619. 263—31 
Apheoorthis, 295, 106—5 
emmonsi, 295 

lineocosta, 295, 110—34-37 
melita, 295 
Aphera, 515 

waltonensis, 515, 211 36 

Aphetoceras, 541 
americanum, 541 
farnsworthi, 541, 221 9 

Aphrodina, tippana, 427, 170 17, 18 

Apical, glyptus, 209, 79—24 
regularis, 209, 79 25 

urna, 209, 79—21 
Apioceras, olla, 559 
oviforme, 559 
Apiocrinidae, 205 
Apiocrinus, 205 

tehuantepec, 205, 79—7 
Apiocystites, imago, 128 
Aplacophora, 366, 527 
Apographiocrinidae, 157 
Apographiocrinus, 158, 62 28 

exculptus, 158, 58 8 

typicalis, 158, 56—21; 62 22 

Apollocrinus, 52—14 
Aporita, 129 
Aporrhais, 499 

nuptialis, 499, 204 10, li 

prolabiata, 499. 204—9 
quadrifidus. 499 


Aptorinolla, 29 

gruliainonsis, 29, 5—16, 17 
Apiorygotu, 703 
AptvcibuH, 528 
AraboUites, 229, 231 
bipoimis, 231 
comis, 229, 91—6 
cristatiirt, 229, 91—8 
cuspidatuH, 229, 91—10 
clcgans, 229, 91—7 
gibbosus, 229, 91 —17 
gigantcus, 229, 91—18 
hamatus, 229, 91—1 
lunatus, 229, 91—5 
mugnificus, 229, 91 —11 
marcellusensis, 229, 91—21 
ovalis, 91—2 

oviformis, 229, 91—14, 15 
plenidens, 229, 91—20 
politus, 229, 91—3 
priscus, 229, 91—19 
rectidens, 229. 91—12, 13 
scutellatus, 229, 91—4 
similis, 229, 91—9 
similis arcuatus, 229, 91—10 
Arachnida, 599, 703 
Arachnocrinus, 153 

bulbosus, 153, 57—10, 21 
extensus, 153, 57—29 
ignotus, 153, 57—14 
Arachnophyllum, 101 
mamillare, 101, 34—5 
pentagonum, 101, 34—2-4 
striatum. 101, 34—1 
Araeonema, 471 

virgatum, 471, 192 32, 33 
Araeosoma, bicolor, 89—36 
Arapahoia, 619 

prolixa, 619, 263—19, 20 
ransomei, 619, 263—15, 16 
typa, 619, 263—17, 18 
Arbacia, 221 

improcera, 221, 84 1-3 

Area, 367, 368. 379, 381 
antiquata. 381 
barbata, 381 
costata, 415 
cuculloides, 383, 148—7 
glycymeris, 383 
marylandica, 383, 148—9 
micronema, 383, 148 5, 6 

morsei, 383, 148—8 
nucleus, 375 
rostrata, 377 
trilineata, 383, 148 10 

Arcacea, 379 
Arcestes, 581 
galeati, 581 

shastaensis, 581, 239—7, 8 
Archaeocidaris, 217 
Archaeocrinidae, 183 
Archaeocrinus, 183, 70—6 
desideratus, 183, 73—-14 
Archaeocyathus, 56 
Archaeogastropoda, 366, 439 
Archaeolithothamnium, 715 
Archaeorthis, 295 
costellata, 295 
elongata, 295, 110—43-46 
glomerata, 295 
Archaeoscyphia, 51, 56 

minganensis, 51, 15—5, 6 
Archaeostraca, 599, 655 
incertae sedis, 659 
Archeocyathus, 51, 56 
atlanticus, 56, 17—6, 7 
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Archoocyathus, profundus. 57 
renssolaericus, 50, 17—14, 15 
Archeolithothamnium, digitatum, 302—34 
Archi an nelida. 228 
Archichaetopoda, 228 
Archimedes, 249, 204 
communis, 204, 100—5 
intermedius, 264 
laxus, 204, 100—6 
proutanus, 264 
sublaxus, 204, 100—7 
swallovanus, 204 

terebriformis, 204, 100-1 

wortheni, 264, 100—3 
Archinacella, 469 

deformata, 469, 191 — 10, 17 
power si, 469, 191 — 1. 2 
Architectonica, 489 

alveata, 489, 200—13, 14 
cognata, 491, 200—15 
euprepes, 491. 200—16-18 
krebsii larnpra, 491, 200—19-22 
nobilis quadriseriata, 491, 200—23-25 
Arcopagia, texana, 425, 109—20 
Arctica, 417 

occidentalis. 417, 166—18 
ovata. 417, 100—16. 17 
Arctinurus, 637 

boltoni, 637, 271 — 1. 8, 10. 19 
nereus, 637, 271—9 
occidentalis, 637, 271—17, 18 
Arcnicola, 234 
didyma, 234 
Arenicolites, 234 

woodi, 234, 92—29, 30 
Argilloecia, 687 
cylindrica, 687 
faba, 087, 288-39-41 
Argyrotheca, 365 

johnsoni, 365, 143—38-40 
Arion, ceticephalus, 605 
Arionellus, convexus, 621 
owerii, 029 
texanus, 635 
Aristerella, 411 

nitidula, 411, 164—10, 11 
Armcnocet as, 551, 553, 555 
heursti, 551, 220—7 
Armonia, 605 

elongata, 605, 255—21 
Arniotites, 581 

vancouverensis, 581, 239—3 
Arroges, evansi, 497 
Arthroacantha, 197 
ithacensis, 197 
punctobrachiata, 197, 78—9 
splendens, 197, 78—10 
Arthrocardia, 715 
Arthroclema, 265 

armatum, 265, 101—2, 3 
billingsi, 265, 101—1 
pulchellum, 205 
Arthrolycosa, 709 

antiqua, 709, 300—18 
Arthrophycus, 719 

alleghaniensis, 719, 303—26, 27 
harlani, 719, 303—26, 27 
Arthropoda, 599 
Arthropora, 269 

bifurcata, 269, 101—29 
shafferi, 269 

simplex, 269, 101—30, 31 
Arthrostylus, 265 

obliquus, 265, 100—15, 16 
Articulata, 205, 281, 283. 293 
Artinskia, 569 


Artinskia, hnecoensis, 569, 232—14, 
whortoni, 569, 232—16, 17 
Asaphiscus, 607, 611 
capella, 611 
elongatus, 605 
gregarius, 607 
wheeled, 607, 258—9 
Asaphocrinus, 181 
bassleri, 181, 54—9 
ornatus, 181, 68—2; 69—17 
Asaphus, armadillo, 649 
aspectans, 641 
barrandei, 637 
canalis, 647 
extans, 639 
gemmuliferus, 651 
housmanni, 649 
selenourus, 649 
seticornis, 654 
Ascetocrinus, 159 

rusticellus, 159, 55—14 
scoparius, 159, 55—17 
Ascoceras, 537 

anticostiensis, 537 
bohemicum, 537 
canadense, 535 
croneisi, 537, 218—9 
Ascodictyon, 250 

stellatum, 250, 95—2 
Aspidites, superbus, 577 
Aspidodiadema, tonsum, 89—37 
Aspidopora, 257 
areolata, 257 

elegantula, 257, 97—16, 17 
Astacus, 701 

chenoderma, 701, 296—11-13 
subterraneus, 699 
Astartacea, 417 
Astarte, 417 
lurida, 417 

packardi, 417, 166—27, 28 
trapezoidalis, 417, 166—25, 26 
Astartella, 417 

newberryi, 417, 166—14 
vera, 417, 166—15 
Asteractinella, audax, 56, 16—9, 10 
Asterias, ophiura, 213 
Asterigerina, 39 
carinata, 39 
subacuta, 39, 10—5 
Asterocrinus, capitalis, 199 
Asterocyclina, 47 

georgiana, 47, 12—10 
mariannensis, 47, 12—18 
Asteroidea, 123, 211 
Asterorbis, 45 

rooki, 45, 12—1, 2 
Astraea, cellulosa, 119 
dendroidea, 117 
guettardi, 119 
heliopora, 115 
marylandica, 121 
mydophthalma, 115 
numisma, 115 
porosa, 103 

Astraeospongia, 55, 57 
meniscus, 57, 17—16, 17 
Astreopora, 115 

antiguensis, 115, 42—21, 22 
Astrhelia, 119 

palmata, 119, 44—19 
Astrocoenia, 115 

decaturensis, 115, 42—15 
guadalupae, 115 
maloniana, 115, 42—13, 14 
whitneyi, 115, 42—16 
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Astrodnspis, 223 
nntisolli, 223 

breworiunua, 223, 85—0, 7 
opatiosus, 223, 85—8, 9 
turnidus, 223, 85—4, 5 
Astylospongin, 53 

praomorsa, 53, 15—14, 15 
Ataotoporolla, 257 

typicalia, 257, 97-3-5 
Atactotoocima, 257 
typicus, 257, 258 
winoholli, 258 
Atelestocrinua, 155 
Athecooyoliaa, 47 

cookei, 47, 12—12, 13 
Athleta, leioderma, 508 
Athlocrinus, 103 

clypeiformis, 163, 63—12 
placidus, 163, 62—1; 63 13 

Athyris, 283, 333, 335 
angelica, 333, 127—48-51 
angelicoides, 333, 127—46, 47 
congesta, 331 
cora, 333, 127—38 
headi, 317 

lamellosa, 333, 127—44, 45 
royssyii, 333 

spiriferoides, 333, 127—39-43 
Atira, 480 

ornatissima, 480, 197—10 
Atopochara, 713 

trivolvis, 713, 303—13 
Atractites, 595 

philippii, 595, 250—1, 2 
solidus, 595, 249—13 
Atremata, 283, 284 
Atrypa, 282. 283, 317, 319, 106—13 
arata, 305 

bellula, 319, 121-10-12 
bisulcata, 317 
congregata, 311 
cuboides, 313 

devoniana, 319, 121—16-18 
elegans, 319, 121—8, 9 
elongata, 363 
exigua, 317 
extans, 307 
flabellites, 319 
hemiplicata, 303 
hirsuta, 361 
hystrix, 319, 121—13 
imbricata, 317 

independensis, 319, 120—69-71 

laevis, 331 

linguifera, 303 

medialis, 311 

modesta, 317 

nevadana, 319, 121—6, 7 

nitida, 331 

pecuiiaris, 311 

prunum, 319 

reticularis, 1, 319, 121—1-3, 14, 15 
spinosa, 319, 121—4, 5 
transversa, 445 
unisulcata, 333 
Atrypacea, 283 
Atrypella, 319 

shrocki, 319, 120—62, 63 
Atrypina, 319 

disparilis, 319, 121—29 
imbricata, 319, 121—30-32 
Aturia, 549 

alabamensis, 549, 225—10, 11 
vanuxemi, 549, 225—12, 13 
Aturoidea, 549 

paucifex, 549, 225—14 


A typhocrinus, 149 
Aurelia, *393 

piochii ovatu, 395, 153—15, 10 
Auliicollii, 353 

infora, 353, 138-24-27 
Aiilarera, 01, 03 

umlulatii, 03, 19—10, 19. 20 
AiihicoduicUH, rogcrsii, 301—10 
Auluropliylluiii, 93, lOl 
hiliitcralc, 101, 34—0 
Hulcatum, 101, 34—7, H 
Aulaeosphinctes, 587 

wilfridi. 587, 242—14, 15 
Anlaootouthis, 597 

imprcssus, 597, 250—9, 10 
Auliscus, californicus, 301—6 
Auloraulis, 113 

anncctons, 113, 40—12 
cxpansus, 113,40—13 
Aulorrinus, 171 

agassizi, 171, 61 —14 
Aulopea, 473 

Aulopora, 1, 111, 113, 115 
anna, 113, 40—9 
conferta, 111, 40—5 
elleri, 113, 40—6 
expansa, 113 

inichiganensis. 111, 40—14 
modulata, 113, 40—7, 8 
serpens, 111 
umbellifera, 113 
Aulosteges, 349, 135—31-33 
mcdlicottianus, 349 
tibeticus, 349 
variabilis, 349 
wolfcampensis, 349 
Auluroidea, 123, 213 
Aurinia, 508 
dubia, 508 

mutabilis, 508, 209—10, 11 
Auriptygma, virgatum, 479 
Austinella, 298 

kankakensis. 298, 112—1-3 
whitheldi, 298 
Avellana, 515 
avellana, 515 
bullata. 515, 212—1, 2 
Avicula, 391 
antiqua, 389 
dispar, 385 
erecta, 383 
fragilis, 385 
mosquensis, 393 
munsteri, 391 
orbiculata, 403 
pinnaeformis, 387 
Aviculopecten, 401, 403 
cancellatus, 401, 159—17 
cleon, 401, 159—16 
girtyi, 401, 159—23 
interlineatus, 401, 159—18, 19 
limaformis, 405 
occidentalis, 401, 159—21, 22 
planoradiatus, 401 
providencesis, 401, 159—20 
vanvleeti, 401, 159—24 
Aviculopinna, 387 

americana, 387, 150—10 
peracuta, 387, 150—8, 9 
Avitelmessus, 699 

grapsoideus, 699, 296—1-4 
Avonia, 349, 105—4 

oklahomensis, 349, 135—46-48 
Axonolipa, 64 
Axonophora, 64 
Axophyllum, 89 
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Axophyilum, expansura, 89 
rude. 89, 25—20-22 
Axosmilia, 122 

cragiuiana, 122, 46—9 


B 

Bactrites, 565 

aciculum, 565, 231 — 1, 2 
arkonerisis. 565, 231—3 
elliptieus, 565 
gracilior, 565, 231—4 
subconicus, 565 
Bactrognathus, 243 

angularis, 243, 94—15, 16 
excavata. 243, 94—13, 14 
hamata, 243 
Bactropora, 267 

simplex, 267, 101 —18, 19 
Baculites, 583 
anceps, 583 

aquilaensis, 583, 240—1, 2 
asper, 583 

codyensis, 583, 240—10, 11 
codyensis obesus, 583 
compressus, 583, 240—3-5 
gracilis. 583, 240—9 
ovatus, 583, 240—6-8 
ovatus haresi, 583 
Bailiaspis, 607 

prominens. 607, 253—16 
venusta, 607, 253—19 
Bailiella, 607 

baileyi. 607, 253—10-12; 276—21 
venulosa, 607, 276—20 
Bairdia, 683 

aequa, 683, 287—29. 30 
alexandrina, 683, 287—37 
attenuata, 683, 287—27, 28 
bosquetiana, 683 
cestriensis, 683, 287—24-26 
citriformis, 683, 287—18-20 
curta, 683 

glenroscnsis, 683, 287—21, 22 
raagnacurta, 683, 287—15, 16 
oklahomaensis, 683, 287—17 
reussiana, 683, 287—31-34 
sinuosa, 683, 287—35, 36 
subdeltoidea, 683, 287—37 
suborbiculata, 683, 287—38 
summacuminata, 683, 287—23 
Bairdiolites, 685 

crescentis, 685, 288—8, 9 
fornicatus, 685, 288—19, 20 
Bairdoeypi is, morrisonensis, 683, 287—57-59 
Bairdoppilata, 683 
martyni, 683 
Bakewellia, 389 
gouldii, 385 
parva, 389, 150—19 
Balanocrinus, 207 

haitiensis, 207, 79—4 
raexicanus, 207, 79—5 
subteres, 207 
Balanophyllia, 122 
calyculus, 122 

desmophyllum, 122, 46—12, 13 
elaborata, 122, 46—14-16 
irrorata, 122, 46—10, 11 
variabilis, 122, 46—17-19 
Balantoides, 673 

quadrilobatus, 673, 282—48 
Balanus, 695 

concavus, 695, 293—14-31 
vulgaris, 695 
Barbarofusus, 505 

barbarensis, 505, 208—1 


Barbatia, 381 

cuculloides, 383, 148—7 
raarylandica. 383, 148—9 
micronema, 383, 148—5, 6 
raorsei, 383, 148—8 
Barrandella, 303 

fornicata, 303, 114—56-58 
Barrandeoceras, 543 
natator, 543, 221—13 
Barroisella, 285 

carapbelli, 285, 107—29-32 
subspatulata, 285, 107—29-32 
Barychilina, 687 

punctostriata, 687, 288—35-38 
Barycrinidae, 154 
Barycrinus, 154 

princeps, 154, 57—26 
protuberans, 154, 57—15 
wachsmuthi, 154, 57—18 
Baryphyllum, 85 

verneuilianum, 85, 23—34—37 
Basiliella, 637 

barrandei, 637, 267—38 
Bassleratia, 669 

typa, 669, 281—54-57 
Bathmopterus, 467 
Bathyurellus, 637 
abruptus, 637 

brevispinus, 639, 267—32, 33 
Bathyuriscus, 607 
anteros, 615 
dawsoni, 613 
formosus, 607, 258—11 
rossensis, 617 
rotundatus, 607, 258—12 
Bathyurus, 639 
armatus, 631 
capax, 629 
conicus, 647 
extans, 639, 267—37 
haydeni, 607 
parvulus, 607 
quadratus, 649 
spiniger, 639, 267—36 
texanus, 635 
Batocrinidae, 195 
Batocrinus, 195, 71—6 
calvini, 195 

icosadactylus, 195, 75—1 
macbridei, 195, 75—7 
subaequalis, 195, 75—*5 
wachsmuthi, 195, 75—6 
Batostoma, 259 

fertile. 259, 99—1, 2 
irrasum, 259 
Batostomella, 258 

granulifera, 258, 98—4-6 
spinulosa, 258, 98—1-3 
Battus, rex, 600 
tuberculatus, 675 
Baylea, 453 

capertoni, 453, 184—10-12 
knighti, 453, 184—6, 7 
perhumerosa, 453, 184—8,9 
subconstricta, 453, 184—1-5 
Beachia, 363, 364 

suessana, 364, 142—10-14 
Beatricea, 61, 63 
gracilis, 63 

nodulosa, 63, 19—17, 18 
undulata, 63 
Beatricidae, 61 
Beckwithia, 705 
typa, 705, 298—1 
Beeoherella, 682 

carinata, 682, 286—56 
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Beoohorolla, navicula, 082 
Bolomnito, puzosianus, 595 
Bolemnitella, 597 

americana, 597, 250—13-18 
mucronatus, 597 
Belemnites, absolutiformis, 597 
brunsvicensis, 597 
excontrolis, 595 
mucronatus, 597 
Bolomnoidea, 3GG 
Bellorophon, 443, 445 
antiquatus, 441 
bilobatus, 441 
crassus, 443, 178—21, 22 
curvilineatus, 443 
koeneni, 445 
lindsleyi, 445 
megalostoma, 441 
montfortianus, 445 
newbcrryi, 477 
patulus, 441 
pelops, 443, 178—15-17 
percarinatus, 445 
sublaevis, 443, 178—18-20 
sulcatinus, 441 
troosti, 443, 178—12-14 
urei, 445 
vasulites, 443 
Bellerophontidae, 435 
Bellinurus, danae, 707 
Bellornatia, 6G9 

tricollis, 669, 281—51, 52 
Belodus, 240 

compressus, 240, 93—5G 
gracilis, 240, 93—51, 52 
sp., 240, 93—55, 57 
Beloitoceras, 557 

pandion, 557, 228—16-18 
Beloptera, sepioidea, 597 
Belosepia, 597 

ungula, 597, 250—19-21 
Bembexia, 457 

adjutor, 457, 184—29 
capillaria, 457, 184—30 
sulcomarginata, 457, 184 25, 26 

trilix, 457, 184—27, 28 
Beraunia, 475 
Berenicea, 250 

minnesotensis, 250, 95 16, 17 

prominens, 250 

Bergeronia, elegans, 617, 253 9 

Berovastria, 715 
Beudanticeras, 591 

breweri, 591, 245 1, 2 

Beyrichia, 675 
chambersi, 667 
ciliata, 669 
cincinnatiensis, 665 
contracta, 675, 283 27, 28 

decora, 677 
fastigiata, 679 
mandula, 665 
moodeyi, 675, 283-23-26 
quadrilirata, 667 
sagitta, 675, 283—29-31 
tonolowayensis, 675, 283 33 

tuberculata, 675, 283 32 

wilckensiana, 675 
Beyrichiella, gregaria, 679 
Beyrichiopsis, 685 
fimbriata, 685 
thori, 685. 288-10-13 
Beyrichona, 657 

papilio. 657. 278—7 
tinea. 657, 278—6 
Bicaspia, 607 


Bicuspis, typica, 607, 259—17, 18 
Bickmoritcs, 543 

bickmoreanum, 543, 222—7-9 
Bigoncrina, 17 
nodosaria, 17 
wintoni, 17, 2—3 
Billingsaria, 105 

parva, 105, 35—16-20 
Billingsastraoa, 97 
billingsi, 97 

billingsi nevadensis, 97, 32—10 
verneuili, 97, 31—7 
Billingsella. 293, 295, 105—9 
coloradoensis, 293 
perfecta, 293, 110—12-17 
Billingsia, 439 
saratogensis, 439 
Billingsites, 535 

canadensis, 537, 218—18 
Bilobites, 355 

bilobus, 355. 138—50, 51 
varicus, 355, 138—49 
Biloculina, sphaera, 29 
Bimuria, 335, 105—6 

superba. 335, 128-29-33 
Bisatoceras, 573 

primum, 573, 235—3, 4 
Bittium, 495 

boiplex, 495, 203—13 
cerithidioide, 497 
cossmanni. 495, 203—16 
eschrichtii, 495, 203—14 
permutabile, 495, 203—15 
Blainia, 607 
elongatus, 605 
gregarius, 607, 259—19 
Blastoidea, 123, 133 
Blothrocrinidae, 158 
Blothrocrinus, 158 
jesupi, 158, 58—20 
spartarius, 158, 58—4 
swallovi, 158, 58—11 
Blothrocyathus, 117 
harrisi. 117. 43—22-25 
Blothrophyllum, 97 

decorticatum, 97, 31—5, 6 
Blountia, 619 

mimula, 619, 263—3, 4 
Blumenbachium, meniscus, 57 
Boesitcs, 569 

texanus, 569, 233—6, 7 
Bolaspis, 607 

labrosum, 607, 255—25, 26 
Bolis, 503 

lisboa, 503, 207—15, 16 
Bolivina, 35, 37 
draco, 33 

incrassata, 35, 8—17 
plicata, 35 
Bolivinita, 33 

planata, 33, 8—7 
Bolivinoides, 33 
decorata, 33, 8—6 
Bollia, 667 

americana zygocornis, 667, 281—29-31 
bicollina, 667 
burgeneri, 667, 281—32 
regularis, 667, 281—27, 28 
subaequata, 667, 281—24—26 
ungula, 667, 281-33-35, 67-69 
Bonnemaia, 677 

celsa, 677, 284—11, 12 
rudis, 677, 284—13, 14 
Bonnia, 607 

fieldensis. 607, 256—13, 14 
parvula, 607, 256—5 
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Bonnia, senecta, 607, 256—11, 12 
Bonniella, 607 

desiderata, 607, 256—6, 7 
tumida, 609, 256—19 
virginica, 609, 256—17 
Borelis. princeps, 23 
Borestes, 455 

pagoda, 455, 183—34 
wrighti, 455 
Botryllopora, 255 

socialis, 255, 96—25, 26 
Botryocrinidae, 155 
Botryoci inus, 154, 155, 52—9 
americanus, 155, 57—li 
crassus, 155, 57—23 
nycteus, 155, 57—9, 22 
polyxo, 155, 54—22 
ramosissimus, 155 
Bourgueticrinidae, 205 
Brachial, acutus, 209, 79—19 
pustullosus, 209 
simus, 209, 79—11 
Brachiopoda, 277 
Brachyaspis, 639, 654 
notans, 639, 268—22 
Brachycycloceras, 539 
normale, 539, 220—5 
Brachycythere, 688 

interrasilis, 688, 289—22 
ledaforma. 688, 289—19-21 
russelli, 688, 289—23-27 
sphenoides, 688, 289—16-18 
Brachydontes, multilinigera, 413, 164—16 
Brachymetopus, 639 

armatus, 639, 275—13-15 
lodiensis, 639, 275—28 
spinosus, 639, 275—16-18 
strzeleckii, 639 
Brachyprion, 339 
leda, 339, 129—10 
Brachyspirifer, 323 

audaculus,*323, 123—12, 13 
Brachythyris, 327 

subcardiformis, 327, 125—9-11 
Bradfordoceras, 551 

consortale, 553, 226—11 
transversum, 551, 226—10 
Bradoria, 655, 657 
robusta, 655, 278—1 
scrutator, 655, 278—2-4 
Bradorina, 655 
Bradorona, 655 
Brahmacrinus, 200 

elongatus, 200, 77—18 
ponderosus, 200 
Branchiopoda, 599, 659 
Brassicephalus, 621 

pulchellus, 621, 263—21-23 
Breviarca, 379 

exigua, 379, 146—52, 53 
haddonfieldensis, 379, 146—54, 55 
Brevicoceras, 559 
casteri, 559, 230—1 
Brevispirifer, 323 

gregarius, 323, 122—22-26 
lucasensis, 323, 122—17—19 
Briscoia, 621, 629 

sinclairensis, 621, 262—29-31 
Bronteopsis, 639 

gregaria, 639, 267—23 
scotica, 639 
Bronteus, 653 
Brooksina, 305 

alaskensis, 305, 115—31-33 
Bruclarkia, 503 

gravida, 503, 206—17 



Bryantodina, 243 

typicalis, 243, 94—25 
Bryantodus, 243 

mundus, 243, 94—21 
typicus, 243 
Brychiocrinus, 52—14 
Bryograptus, 69 
kjerulfi, 69 
lapworthi, 69, 21—1 
Bryozoa, 247 
Bucanella, 441 

brevilineata, 441, 176—17 
cordiformis, 441, 176—9-14 
nana. 441. 176—18-20 
trilobata, 441, 176—15, 16 
Bucania, 441 
bidorsata, 441 
costalis, 441, 177—5-8 
sulcatina, 441, 177—12, 13 
Bucanopsis, 443 

carinifera, 443, 178—24, 25 
leda, 443, 178—23 
modesta, 443, 179—6-8 
tenuilineata, 443, 179—3-5 
textilis, 443, 179—1, 2 
Buccinum, 503 
echinophora, 500 
mississippiensis, 505 
plectrum, 503, 207—5 
sagenum, 501 
strigilatum, 511 
subulatum, 511 
tranquebaricum, 503 
undatum, 503 
Buccitriton, 501 

texanum, 501, 206—6 
Buchia, 393 

crassa, 395, 153—13, 14 
piochii, 395, 153—12 
terebratuloides, 395, 153—15, 16 
Buchiola, 373 
retrostriata, 373 
speciosa, 373, 145—17, 18 
Bulimella, 479 
bulimiformis, 479 
canaliculata, 477 
Bulimina, 35 
marginata, 35 
obtusa, 35, 8—15 
Buliminella, 35 

carseyae, 35, 8—13 
elegantissima, 35 
Bulimorpha, 479 

bulimiformis, 479, 196—5, 6 
Bulla, 517 

cylindracea, 515 
fontinalis, 519 
macrostoma, 517 
vendryesiana, 517, 212—24 
Bullaria, 517 
Bullia, striata, 517 
Bullopora, 32 
laevis, 32, 7—6 
rostrata, 32 
Bullus, 517, 639, 649 
ampulla, 517 
Bumastus, 639 
barriensis, 639 
globosus, 639, 269—1, 2 
insignia, 639, 269—10-12 
ioxus, 639, 269—13, 14 
milleri, 639, 269-3-6 
niagarensis, 639, 269—7—9 
Burnetia, 621 

extensa, 621, 263—24 
urania, 621, 263—25, 26 
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Bursucrinus, 150 

Buakoporu, 255 

dcntata, 255, 00—24 
Busycon, 500, 501, 503, 507 
caricum, 501 

oontrarium, 501, 200—19 
cretacoum, 501, 200—15, 10 
fusiformo, 501, 200—12, 13 
maximum, 501, 200—20 
obrapum, 501 
porversum, 503 
pyriforme, 501 
pyrum, 501 
rapum, 501 
tritone, 501, 200—14 
tuberculatum, 501, 200—IS 
Buthotrephis, 717 
antiquata, 717 
gracilis, 717, 303—21 
Buxtonia, 350 

peruviana, 350, 130—21 
semicircularis, 350, 130—20 
Bynumia, 021 

eumus, G21, 263—34 
robsonensis, 021, 263—32, 33 
Byssonychia, 385, 387 

intermedia, 385, 149—25, 26 
radiata, 385. 149—23. 24. 27. 28 
Bythocypris, 683 

clorensis, 683, 287—44, 45 
cylindrica, 683, 287—46-49 
favulosa, 682 

gibsonensis, 683, 287—64-66 
goodlandensis, 683, 287—42, 43 
indianensis, 683, 287—60 
morrisonensis, 683, 287—57-59 
pediformis, 683, 287—54-56 
reniformis, 683 
rotundus, 683, 287—62, 63 
subaequata, 683, 287—50-53 
tomlinsoni. 683, 287—61 
truncata, 683, 287—39-41 
Bythopora, 258 
fruticosa 258 
herricki, 258, 98-10-13 
Bythotrypa, 253 

C 

Cacabocrinus, troosti, 201 
Cactocrinus, 191, 193, 71—11 
arnoldi, 191, 77—4 
glans, 193, 77—10 
imperator, 191, 76—8 
multibrachiatus, 191, 77—2 
proboscidialis, 191, 77—3 
Cadulus, 523 

abruptus, 523, 214—29 
depressicollis, 523 
obnutus, 523, 214—27, 28 
ovulum, 523 
thallus, 523, 214—30 
turgidus, 523, 214—26 
Caecum, 491 

mexicanum, 491, 200—26. 27 
patuxentium, 491, 200—28 
Calamopora, hemispherica, 107 
Calapoecia, 109 

anticostiensis, 109 
canadensis, 38—10 

canadensis anticostiensis, 109, 38 11—15 

Calceocrinidae, 145 
Calceocrinus, 145 
bassleri, 145, 55—15 
halli, 145 
Calceola, 99 

heteroclita, 359 


Cttlcoolit, tonneHHccnnis, 99, 32 —17, 18 
Calcispongiac, 49, 50 
Calcivertclla, 29 

adherens, 29, 5—13 
Calicaiithartm, fort is, 603, 207—14 
Callavia, 009 

hrOggori, 009, 253—17 
Callianassa, 099 

mortoni, 099, 295—0-10 
oregonensis, 099, 295—2-5 
Callinectes, 099 

supidus, 099, 295—17-19 
Calliocrinus, 201 

bcachleri, 201, 75—18 
Calliops, 039 

callicephala, 639, 273—20-23 
CaUiostoma, 480 

ranaliculatum, 480, 197—3 
cost a turn, 480 
philanthropus, 480, 197—2 
Callipleura, 311 

nobilis, 311. 118—69, 70 
Callistochiton, 527 

palmulatus mirabilis, 527, 216—9-14 
Callocystites, 125. 128, 48—1-3 
canadensis, 128, 48—3 
jewetti. 128, 48—1, 2 
Callograptus, 05 
elegans, 65 
staufferi, 65, 20—4, 5 
Callonema, 469 
Callopora, elegantula, 261 
punctata, 259 
Calvinella, 621 

ozarkensis, 621, 261—15, 16 
spiniger, 621, 261—13, 14 
Calymene, 2, 641 
anchiops. 637 
blumenbachi, 641 
caractaci, 645 
celebra, 641, 272—6, 7 
concinna, 651 
downingiae, 635 
niagarensis, 1, 641 
platys, 641, 272—8-10 
Calyptaulax, 641 

glabella, 641, 273-24-26 
Calyptraea, 487 

aperta, 487, 199—38 
centralis, 487, 199—32-34 
diegoana, 487, 199^37 
mamillaris, 487, 199—35, 36 
Calyptraphorus, 499 

jacksoni. 500, 204—5. 6 
trinodiferus, 500, 204—7, 8 
velatus, 499, 205—1-3 
velatus compressus, 499 
velatus nodovelatus, 205—1-3 
Camaraspis, 621 

convexa, 621, 260—12-14 
Camarocladia, 56 

dichotoma, 56, 17—1-3 
rugosa, 56 

Camarocrinus, ulrichi, 209, 79—34 
Camarospira, 333 

eucharis, 333, 127-28-31 
Camarotoechia, 281, 309, 311, 315, 118 
congregata, 311, 118—50-53 
contracta, 311, 118—54-56 
endlichi, 313 
mutata, 311, 118—62-65 
sappho, 311, 118-57-61 
Cambrocyathus, 57 

profundus. 57, 17—22, 23 
Camerata, 183 
Camerella, 303 
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Camerella, plicata, 303, 114—30-43 
varians, 303 

volborthi, 303, 114—36-38 
Camerina, 33 
laevigata, 33 
matleyi, 33, 7—10-12 
Oameroeeras, 535 

tenuiseptum, 535, 218—7, 8 
trentonensis, 535 
Camerophoria, 315 
Oampages, 105—11 
Campeloma, 487 
crassula, 487 

multistriatum, 487, 199—22 
vetulum, 487, 199—20, 21 
Campophyllum, torquium, 91 
Camptocrinus, 199 

multicirrus, 199, 78—13 
myelodactylus, 199 
Camptonectes, 405 

bellistriatus, 405, 160—16 
pertenuistriatus, 405 
platesea, 405, 161—4 
Campylorthis, 207, 106—17 
deflecta, 297, 111—36-41 
magna, 297 
Canadocystis, 125 

barrandi, 125, 47—5, 6 
emmonsi, 125, 47—3, 4 
Cancellaria, 514, 515 
alternata, 514, 211—20 
conradiana, 514, 211—22 
crawfordiana, 514, 211—24 
gracilioides, 514, 211—23 
lunata, 514, 211—21 
tessellata, 515 
Cancer, 699, 701 
astacus, 701 
attenarius, 701, 297—1 
fissus, 701, 297—16 
leachii, 701 
pagurus, 699 
punctulatus, 701 
subterraneus, 699 
Cancris, 39 

sagra, 39, 10—8 
Candorbulina, 41 

universa, 41, 11—2, 3 
Caneyella, 391 

richardsoni, 391, 152—13, 14 
Caninia, 91 

cornucopiae, 91 
juddi dawsoni, 91, 28—1-3 
sulcata, 101 
torquia, 91, 28—4-6 
Cannartidium, 48, 14—25 
Cannartiscus, amphicylindricus, 48, 14—20 
Cantharus, 503 

fortis, 503, 207—14 
globularis, 503 
Capiluna, 480 
Caprina, 421 
adversa, 421 

occidentalis, 421, 168—11, 12 
Carabocrinidae, 151, 153 
Carabocrinus, 151, 153, 52—19 
radiatus, 151, 153, 53—5 
vancortlandti, 153, 53—6 
Carboprimitia, 679 

depressa, 679, 285—1-4 
Carcinocrinus, 159 
Carcinophyllum, 89 
Cardiacea, 423 
Cardioceras, 585 

cordiforme, 585, 242—1, 2 
distans, 585, 242-3-5 
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Cardiodella, 237 

tumida, 239, 93—17, 18 
Cardiodus, 237 
tumidus, 237 
Cardiopsis, 371 

radiata, 371, 145—10 
Carditacea, 419 
Cardium, 368, 423, 425 
cooperi, 425, 169—i7 
coosense, 425, 169—12, 13 
corbis, 425 
costatum, 423 
dumosum, 425, 169—7, 8 
elegantulum, 415 
eufaulense, 425, 169—9, 10 
hillanum, 425 
line, 425 

linteum, 425, 169—17 
pauperculum, 423, 169—5 
speciosum, 423, 169—6 
spilimani, 425, 169—11 
stultorum, 431 
tenuistriatum, 425, 169—2-4 
whitei, 423, 169—6 
Caricella, 508 

pyruloides, 508, 209—8 
Carinaropsis, 445 

carinata, 445, 180—1, 2 
cymbula, 445, 180—3-5 
Cariniferella, 353 

tioga, 353. 138—34-38 
Caritodens, demissa, 383, 148—16 
Carnarvonia, 655 
venosa, 655, 277—5 
Carneyella, 131 

nicklesi, 131, 49—12 
Carpocrinus, 193, 71—4 
laurelianus, 193, 75—13 
Carposphaera, equalis, 48, 14—29 
Caryocaris, 657 

curvilata, 657, 279—3, 4 
oklahomensis, 657, 279—1, 2 
wrightii, 657 

Caryocrinites, 125, 127, 47—22, 23 
ornatus, 127, 47—22, 23 
Caryocrinus, 127 
Caryocystites, cylindricus, 125 
Caryophyllia, cenomana, 121 
cornicula, 91 
extinctorium, 122 
gigantea, 93 
Cassidula, alveata, 501 
Cassidulina, 41 

cretacea, 41, 10—9 
laevigata, 41 
Cassidulus, 215, 223, 225 
caribaearum, 223 
gouldii, 225, 86—7-9 
subquadratus, 225 
Cassinoceras, 535 

explanator, 535, 218—17 
Cassiope, 491 

branneri, 491, 201—5 
Catactocrinus, 157 
Catazyga, 317 

head!, 317, 120—60, 61 
Catillocrinus, 149, 52—4 
bradleyi, 149 
carpenteri, 149 
tennesseeae, 149, 55—2 
wachsmuthi, 149, 55—1 
Catinella, 475 
Catozone, 459 
Cavaria, dumosa, 251 
Cavellina, 685 

glandella, 685, 288—28, 29 
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Cavellina, lata, 685, 288 23 

nebrascenuis, 685, 288 33, 34 

parallola, 685, 288 30, 31 

pulcholla, 685, 288—32 
Cavolina, 517 
natans, 517 

vontricosa, 517, 213—25-27 
Cavusgnathus, 245 
olta, 245 

cristata, 245, 94—75-78 
Cedaria, 621 

minor, 621, 264—1, 2 
prolifica, 621, 264—3-7 
woostori, 621, 264—8-10 
Cellaria, cereoides, 275 
Cellepora, descostilsii, 276 
Cenosphaera, porosissima, 48, 14—26 
Centrechinoida, 219 
Centroceras, 545 

marcellense, 545, 223—1 
Centrocrinus, tennesseensis, 181 
Centrocyrtoceras, 543 

percinctum, 543, 222—11, 12 
subannulatum, 543, 222—3 
Centrognathodus, sinuosus, 240, 93—48 
Centrognathus, 240 
Centronella, 363 

glansfagea, 363, 141 56, 57 

impressa, 363, 141—58-61 
Centropleura, 609 

vermontensis, 609, 254 16 

Centrotarphyceras, 541 
seelyi, 541, 221—8 
Cephalopoda, 366, 527 
Ceramophylla, 253 

frondosa, 253, 96—15, 16 
Ceramopora, 253 
alternata, 253 
imbricata, 253, 96—12-14 
Ceramoporella, 253 
distincta, 253, 96—7 
inclusa, 253, 96—5, 6 
Ceratiocarina, 657 
Ceratiocaris, 657 

acuminata, 657, 278—17, 18 
solenoides, 657 
Ceratites, 579 
blakei, 579 
carbonarius, 569 
humboldtensis, 579, 238 11-14 

idrianus, 579 
russelli, 579, 238-15-17 
Ceratobulimina, 39 
cretacea, 39, 10—6 
Ceratocephala, 641 

goniata, 641, 271 14, 15 

Ceratolichas, 641 

dracon, 641, 270—25, 27 
gryps, 641, 270^28, 29 
Ceratopea, 437, 447 

capuliformis, 447, 181 11-13 

keithi, 447, 181-5-10 
tennesseensis, 447, 181—14-16 
Ceratopora, 111, 113 

jacksoni, 113, 40—15-17 
Ceratopsis, 667 

chambersi, 667, 281—48 -50 
oculifera, 669, 281—46, 47 
Ceraunocochlia, 477 

fulminula, 477, 196—1, 2 
harrodeburgensis, 477, 196—3, 4 
Ceraurinus, 641 

icarus, 641, 272—15 
marginatus, 641 
Ceraurus, 641 

pleurexanthemuB, 641, 272—14 


Corcidocriniduo, 159 
CercidoorinuB, 159, 52—20 
bursacformis, 159, 59—10 
infroquena, 159, 60—20 
Coriopora, constellatn, 259 
Corithium, 497 
adan.sonii, 497 
bosquense, 497, 203—29 
niOHul, 495 
Costocrinus, 154 
Chaenomya, 373 

leuvenworthensis, 373, 145—1, 2 
Chaetetes, 103 
cylindracous, 103 
milleporacous, 103, 35—12-15 
quadratus, 258 
radians, 103 
undulatus, 259 
Chaetopleura, 526 

apiculata, 527, 216—22-26 
Chaetopoda, 228, 229 
Chama, dosin, 427 
Chamacea, 421 
Chancelloria, 55 
aurora, 55 
eros, 55, 16—12, 13 
Chancia, 609 

ebdome, 609, 255—2, 3 
Chara, 713 
vulgaris, 713 
vulgaris foetida, 713 
Characeae, 712 
Charactoceras, 561 
baeri, 563, 230—15 
Charientocrinus, 157 
Chariocephalus, 621, 623 
whitfieldi, 621. 264-11-13 
wichitaensis, 621, 264—14, 15 
Charophyta, 712, 716 
Cheilostomata, 249, 261, 271 
Cheirocrinus, chrysalis, 145 
clarus, 145 
dactylus, 145 

Cheirodata, traquairii, 227 
Cheirurus, 641 
exsul, 641 

niagarensis, 641, 272—13 
welleri, 641, 272—11. 12 
Chesterella, 679 

exuta, 679, 285—14, 15 
fissurata, 679 
Chilobolbina, 675 

billingsu 675, 283—45 
Chilotrypa, 255 

hispida, 255, 96—19, 20 
ostiolata, 255, 96—27-29 
Chione, 427 

latilirata, 427, 173—7-9 
securis, 427, 170^10; 172 19 

Chirognathidae, 237 
Chirognathus, 237 

alternata, 237, 93—12 
duodactyla, 237 
Chiton, 527 

californicus, 527 
canadensis, 526 
carbonarius, 527, 216—27-34 
eocenensis, 527, 216—15, 16 
hindsii, 527 
longicymba, 527 
peruvianus, 526 
pulcheilus, 527 
textilis, 527 
tuberculatus, 527 
wrightianus, 695 
Chlamys, 403 
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Chlamys, choctavensis, 407, 1G1—17, 18 
cornplexicosta, 405, 161—5 
fuoanus, 407, 1G1—21, 22 
greggi. 407 

johnsoni, 407, 1G1 —14 
nebrascensis, 405, 1G1—7, 8 
wahtubbeanus, 407 
Choia, 51 

Chonetclla, artiensis. 347 
Chonetes, 281, 345, 347 
arcuatus, 347 
aurora. 345, 134—10 
coronatus. 345. 347, 134—12-15 
emmetensis, 347 
fisoheri, 347 
geinitzianus, 347 
granulifer. 347. 134—24-26 
jerseyensis, 345, 134—27 
macrostriatus. 345, 134—16 
mesolobus, 347 
novasooticus, 345, 134—8. 9 
oklahomcnsis, 345, 134—17-20 
reversa, 347 
scitulus, 345, 134—11 
shumardianus, 345, 134—28. 29 
syrtalis, 345, 134—21-23 
variolata, 345 
Chonetina, 347 

flemingi, 347, 135—11, 12 
Chonopectus, 347 

fischeri. 347. 135—15. 1G 
Chonophyllum, 97, 99, 101 
magnificum, 101, 33—19-21 
Chonostegites, 113 

clappi, 113, 115, 41—18, 19 
Chonostrophia, 347 

compianata, 347, 135—9, 10 
Choristothyris, 365 

plicata, 365, 143—35-37 
Chraspedops, 705 

modesta, 705, 298—4. 8, 9 
Christiania. 337 

subquadrata, 339, 129—1-7 
Cibicides, 43 

martinezensis, 43, 11 —12 
refulgens, 43 
Cibolocrinus, 181, 66—8 
banioni, 183, 56—29 
punctatus. 183, 56—13 
tumidus, 183, 56—15 
turbinatus, 175 
typus, 181, 183, 56—16 
Cidaris, 219 

californicus. 219, 83—5-7 
dilleri, 219, 83—4 
koenigi, 219 
papillata, 219 
pustulosa, 221 
splendens, 219, 83—12, 13 
urii, 217 
Cidaroida, 219 
Ciderites, imperials, 219 
scutiger, 219 
tribuloides, 219 
Cimitaria, 414 

angulata, 414, 165—19 
recurva, 414, 165—17, 18 
Cimomia, 549 

subrecta, 551, 225—6 
Cincinnatidiscus, 129 

stellatus, 129, 49—17, 18 
Cinulia, conqinna, 515 
Cirripedia, 599, 693 
Cirropsis, 469 
Cladochonus, 113 
antiqua, 113 


Cladochonus, beecheri, 113, 40—18-21 
tenuicollis, 113 
Cladoidea, 151 
Cladophragmus, 61 
Cladophyllia, 119 

furcifera, 119, 43—26-28 
Cladopora, 111 
Clappaspis, 609 

typica, 609, 255—12 
Clarkella, 301 
mcgerriglei, 301 
montanensis, 301, 114—13, 14 
nona, 303 

Clarkeocrinus, 201, 70—7 
troosti. 201, 74—1 
Clarkoceras, 533 

newton-winchelli, 533, 217—5 
Clathrodictyon, 59 

cellulosum, 61, 18—19, 20 
cystosum, 59, 18—14 
laxum, 61, 18—15 
ostiolatum, 59 

striatellum, 59, 61, 18—17, 18 
vesiculosum, 59, 61, 18—12 
vesiculosum minutum, 59, 18—13 
Clathrodrillia, 514 
abundans, 514 
ebenina, 514, 211—10 
incilifera, 514, 211—12 
incilifera angulata, 514 
incilifera distans, 614 
limatula, 514, 211—11 
limatula disimilis, 514 
limatula pyramidalis, 514 
ostrearum, 514 
Clathropora, 267 

frondosa. 267, 101—32-34 
Clathrospira, 455 

conica, 455, 184—31-33 
subconica. 455, 184—34 
Clavagella, 415 

armata, 415, 165—29, 30 
echinata, 415 
Clavaspidella, 609 
anax. 609, 259—22 
howelli, 609, 259—3 
sinupyge, 609 
Clavator, 713 

harrisi, 713, 303—14-16 
reidi, 713 

Clavella, gravida, 503 
Clavilithes, 501, 508 

kennedyanu3, 501, 206—7 
Clavulina, compressa, 18, 2—11 
insignia, 18, 2—13 
trilatera, 18 
Clavulinoides, 18 
Cleidophorus, 377 

neglectus, 377, 146—18, 19 
planulatus, 377, 146—17 
Cleiothyridina, 333 
hirsuta, 333, 128—1, 2 
orbicularis, 335, 128—6-8 
sublamellosa, 333, 128—3-5 
Clementia, 425 

inoceriformis, 425, 170—1, 2 
pertenuis, 425, 170—3 
Cleodora, 517 
Clidochirus, 183, 66—9 
americanus, 183, 54—3 
keyserensis, 183, 69—18 
pyrum, 183 

Climacograptus, 71, 75 
bicornis, 71, 73, 21—35 
eximius, 73 
lorrainensis, 73 
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ClimncogruptUB, parvus, 73, 21—38 
putillus, 73, 21—39 
pygmoeus, 73 
scharociborgi, 73, 21—37 
strictus, 73 
tenui9, 73 

typicalis, 73, 21—34 
ulrichi, 73, 21—36 
Climactichnites, 719 
wilsoni, 719, 303— 37 
Clionolithes, 57 

hackberryensis, 57, 17—18 
Clinopistha, 369 

radiata, 369, 144—5, 6 
radiata levis, 369 
subnasuta, 369, 144—4 
Clio. 517 

borealis, 517 

hastata, 517, 213-32-34 
helicina, 517 
Clioderma, 445 
Clionoides, 57 

thomasi, 57, 17—20 
Clionolithcs, radicans, 57 
Clionychia, 385, 387 
lamellosa, 387, 150—5 
undata, 387, 150—4 
Clisiophyllum, 87 
oneidaense, 99 
Clisiospira. 439 

curiosa, 439, 176—1, 2 
Clitambonacea, 283 
Clitendoceras, 535 
saylesi, 535, 218—10 
Clithrocrinus, 154 
Clithrocytheridea, 689 
garretti, 689, 290—15-17 
Clonocrinidae, 200 
Clonocrinus, 200 

occidentalis, 201, 73—13, 24 
Closterocrinus, 154 
Clymenia, annulata, 565 
Clypeaster, 221 

bowersi, 221, 84—17, 18 
rogersi, 221, 84—14-16 
rosaceus, 221 
Clypeina, 715 ^ 

Clypeoceras, 577 

pusillum, 579, 237—6-8 
Coccocrinus, bacca, 201 
Coccoliths, 12. 14—12. 13 
Cocconeis, baldjikiana, 301—25 
Cochlespira, 513 

cristata, 513, 210—31 
Cochlespiropsis, 513 
Cochliostraca, 366, 439 
Codaster, 134 

gracilis, 134, 50—1-3 
pyramidatus, 134, 50—4, 5 
trilobatus, 134 
Codiacrinidae, 154 
Coelenterata, 58 
Coelidium, 459 
Coeliocrinus, 159 

dilatatus, 159, 55—18 
lyra, 159, 57—1 
subspinosus, 159, 59—1 
ventricosus, 159, 55—20 
Coelocaulus, 459 

macrospira, 459, 186—23-25 
Coelochilina, 673, 675 
aequalis, 673, 283—15 
striatomarginata, 673, 283—16 
Coeloclema, 253 

trentonense, 253, 96—8 
Coeloconus, 267 


Coclocontis, griuiosus, 267, 101—28 
rhomhicus, 267 
Coclocystis, 129 

suhglobosus, 129. 48—9-12 
Coclosmilia, milneri, 122 
CoeloBpira, 319 

roncava, 319, 121-19-21 
heniisphaerica. 319, 121—22-25 
Coclozone, 153 
Coenites, 111 

cryptodens. 111, 39—13-16 
fisrheri. Ill, 39—19 
juniperinus, 111 
labiosa, 111, 39—17 
laqueata. 111, 39—18 
seriata. Ill, 39—11. 12 
apinulata. 111, 39—9, 10 
Coenocystis, 154 
Coenograptus, 71 
Coleites, 39 

reticulosus, 39, 10—1, 2 
Coleodontidae, 237 
Coleodus, 237 

simplex, 237, 93—22 
Coleoidea, 366, 528, 595 
Coleoloides, 526 

typicalis. 526. 214—20. 21 
Coleolus, 77, 526 

gracilis. 526. 214—18 
tenuicinctus, 526, 214—19 
Coleoprion, 526 
tenuicinctum, 526 
Collenella, 715 

guadalupensis, 302—35 
Collenia, 715, 716 

undosa. 717. 303—33, 34 
Coloceras, 545 
liratum, 545 
Colpocaris, 657 

bradleyi, 657, 279—16 
elytroides, 657, 279—20-24 
woodfordi, 657, 279—17-19 
Colpomya, 411 

constricta, 411, 164—4, 5 
Columbites, 579 

parisianus, 579, 238—24-26 
Columbricrinus, 149 
Columnal, dispar, 209, 79—9 
excentricus, 209, 79—14 
granulosus, 209, 79—13 
spicatus, 209, 79—20 
Columnaria, 97 
alveolata. 99 
parva, 105 
Comanthocrinus. 201 

indianensis, 201, 75—21 
Comarocystites, 127 

punctatus, 127, 47—24-26 
Composita, 335 

subquadrata, 335, 128—13-15 
subtilita. 335, 128-9-12 
trinuclea. 335, 128-16-20 
Compsocrinus, 189, 71—5 
harrisi, 189, 75—20 
miamiensis, 189, 75—19 
Conaspis, 621, 633 
perseus, 621, 263—27 
Conchicolites, 233 
Conchidium, 305 
binocularis, 305 
knighti, 305, 116—5 
laqueatum, 305, 116—6, 10-12 
occidentale, 305 
Conchita, rhomboidalis, 341 
Conchopeltis, 77, 79 
alternata, 79, 23—1, 2 
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Concliostrara, 060 
Conchyliolithus. resupinatus, 357 
j-phaen’eus. 571 
Co !: d r: f'y \ > ri.s, 685 
l/inoda, 68.5 

simplex. 085. 288—25-27 
Condylopyge. G>>0 

rex, 600, 251 -23. 24; 276—17. 18 
<\ nfuxasti oa. 119 
H r.diae, 119 
< v: aie.iane'isis, 119, 43—21 
C o*.rardiur:i, 387 

eunOMS. 389. 150—15-17; 151 — 1 
Giber nicum, 387 
ohioense. 389. 150—18 
Conocephalites, anatinus, 629 
baileyi. 607 
calymenoides, 627 
<*ordillerae. 611 
depressus, 619 
elegaris. 607 
kingi, 611 
perseus, 621 
shumardi, 633 
subcoronatus, 605 
teueer, 605 

Conocephalus, eoronatus, 609 
Conocoryphe, 609 
kingi, 611 

terranovica. 609, 253—5 
Conodiscus, 289 

burlingi, 289. 108-25-28 
Conodontiformes, 239 
Conodontophoridia, 237 
Conodonts, 235 
Conomitra, 509 

fusoides, 509, 210—2, 3 
staminea, 509. 210—4 
Conopeum, 271 

lamellosum, 273, 103—13 
Conophyllum, 99 
Conotreta, 289, 105—13 
rusti, 289. 109—1-3 
Conradella, 443 
Constellaria, 259 

constellata, 259, 98—10-20 
florida. 259. 98—16-20 
varia. 259, 98—14, 15 
Conularia, 77, 79 
aspersa, 79 
crustula, 79, 22—26 
huntiana, 77, 22—33, 34 
missouriensis, 77, 22—32 
niagarensis, 77, 22—27, 28 
quadrisulcata, 77 
trentonensis, 77, 22—29, 30 
undulata, 77, 22—35, 36 
Conularida, 58, 77 
Conularidae, 77 
Conulariella, 77 
Conus, 509, 513 

adversarius, 514, 211—8 
californicus, 514, 211—5 
marmoreus, 513 
planiceps, 513, 211—3, 4 
sauridens, 513, 211—1, 2 
spinosus, 508 

waltonensis, 513, 211—-6, 7 
Cooperidiscus, 131 

alleganius, 131, 49—16 
Coosella, 621 

curticei, 621, 264—28 
prolifica, 621, 264—16-21 
Coosia, 621, 623, 627 

connata, 623, 264—23, 24 
robusta, 623, 264—26 


Coosia, superba, 623, 264—25 
Coptothyris, 283 
Corallina, 715 
Coralliochama, 421 

orcutti, 421, 168—17-19 
Corbicula, 419 

cytheriformis, 419, 167—17-19 
durkeei, 419, 167—13, 14 
occidentalis, 419, 167—20, 21 
Corbisema. 11 

geometries, 11, 14—6 
Corbula, 431 

aldrichi, 431, 172—13, 14 
bisulcata, 431, 172—8, 9 
crassiplicata. 431, 172—6, 7 
nucleus, 431 

oniscus, 431, 172—10, 11 
pyriformis, 431, 172—1, 2 
subcompressa, 431, 172—12 
subtrigonalis, 431, 172—3-5 
Cordania, 641 

becraftensis, 641, 274—23, 24 
Cordylocrinus, 203 
comtus, 203 
plumosus, 203, 77—27 
Cordylodus, 240 

angulatus, 240, 93—71 
plattinensis, 240, 93—67 
Corematocrinus, 167, 169 
plumosus, 167, 169, 58—7 
Cornellites, 383 

chemungensis, 383, 148—19, 20 
emaceratus, 383, 148—21 
flabella, 383, 148—*18 
Cornulites, 233 

arcuatus, 233, 92—19, 20 
bellistriatus, 233, 92—18 
cingulatus. 233, 92—*13 
corrugatus, 233, 92—15, 16 
flexuosus, 233, 92—17 
minor, 233, 92—14 
proprius, 233 
serpularius, 233 
Cornuspira, 29 
planorbis, 29 
schlumbergeri, 29 
thompsoni, 29, 5—9 
Corocrinus, 191 

ornatus, 191, 74—3 
Coronia, 513 

children!, 513, 210—26, 27 
Coronilla, 449 
Coronura, 641 

aspectans, 643, 274—27 
Corynecrinus, 154 
Corynoides, 70 

calicularis, 70, 21—29 
curtus, 71, 21—88 
gracilis, 71, 21—27 
Corynotrypa, 250 

delicatula, 250, 95—3 
inflata, 250 
Coscinium, 270 

cribriforme, 270, 102—13, 14 
cylops, 270 
latum, 270, 102—12 
plumosum, 270 

Coscinodiscus, apiculatus, 301—34 
asteromphalus, 301—23 
Coscinopleura, 273 
digitata, 271, 273 
Cosmetocrinus, 159 

crawfordsvillensis, 159, 58—14 
elegantulus, 159, 58—6, 21 
gracilis, 159, 58—16 
nanus, 159, 58—15 
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Cosmogoniophora, 411 
bellula, 413, 164—12 
Costellirostra, 311 

peculiaris, 311, 118—44-48 
Costispirifer, 323 

arenosus, 323, 122 27-31 

Cottaldia, rotula, 226, 88—2-4 
Cotteroceras, 535 

compressum, 535, 218 15 

Cradeocrinus, 158 

elongatus, 158, 53 18 

Cranaena, 281, 364 

iowensis, 364, 142—32, 33 
romingeri, 364, 142 30, 31 

sulcata, 364 
Crania, 105—12 
permiana, 351 
Craniacea, 283, 291 
Cranieila, meduanensis, 291 
Craniidae, 281 
Craniops, 293 

areolata, 293, 109—35. 36 
hamiltoniae, 293 
ovata, 293 
squamiformis, 293 
trentonensis, 293 

Craspedodiscus, coscinodiscus, 301 6Z. 

elegans, 301—39 
Crassatella, 419 
sinuata, 419 
Crassatellites, 368, 419 
gabbi, 419, 167 5 

haiei, 419. 167—12 
linteus, 419 
pteropsis, 419, 167 4 

uvasana, 419, 167 11 

vadosus, 419, 167—1-3 
Crassispira, 513 

calligona, 513, 210—30 
Cremacrinus, 145 

articulosus, 145, 55 8 

punctatus, 145 
tubuliferus, 145, 55—7 
Crenella, 413 
decussata, 413 
elegantula, 413, 164 20, 21 

serica, 413, 164 22-24 

Crenipecten, 403 

amplus, 403, 160 12 

Creonella, 480 

triplicata, 480, 197 17, 18 

Crepicephalus, 623 

buttsi, 623, 262—13-15 
explicatus, 623, 262 12 

iowensis, 623, 262 7, 8 

liliana, 611 
nitidus, 625 
oweni, 629 
unca, 635 

Crepidula, 445, 489 

fornicata, 489, 199—42, 43 
lirata, 489, 199—44 
onyx, 489 

plana. 489. 199—40. 41 
princeps, 489, 201 20, 21 

Crepipora, 253 

simulans. 253. 96—17 
Creseis, hastata. 517, 213 32 34 

Cribrilina, 275 

verrucosa, 275, 104 17 

Cribroconcha, 685 
costata, 685 

fornicata. 685, 288 21—23 

Crinoid, apicals, 209 
brachials, 209 
columnals, 207, 209 


Crinoid, composites. 209 
fucetals, 209 
polygonals, 209 
symbols, 141, 142, 143 
terminals, 209 
Crinoidoa, 123. 137 
Crisia, 250 

hornesi, 250, 95—6-8 
Crisisina, 251 
eenomana, 251 
triforata. 251, 95—23, 24 
Crispella, 327 

crispa. 327. 125-18-20 
vanuxemi, 327, 125—25 
Cromyocrinidae, 175 
Cromyocrinus, 175 
gracilis, 171 
Crotalocrinites, 153 
cora, 153, 54—30 
Crotalocrinitidae, 153 
Crucibulum, 487 
nuriculum, 487 
costatum, 487, 200—31, 32 
grande, 487, 200—29, 30 
planum, 487 
spinosum, 489, 199—39 
Crurithyris, 329 

planoconvexa, 329, 126—18-20 
Crustacea, 599 

incertae sedis, 701 
Cryphaeus, boothi, 647 
Cryphiocrinus, 175 
Cryptaulus, 457 
Cryptoblastus, 133, 137 

granulosus, 137, 51 27, 28 

melo, 137, 51-32-34 
pisum, 137, 51 35, 36 

roemeri, 137, 51—29-31 
Cryptocephala, 228, 231 
Cryptoceras, springeri, 549 
Cryptograptus, 75 
tricornis, 75, 22—11 
Cryptolithus, 643 , 649 
bellulus, 643, 267—6. 7 
tesselatus, 643, 267—2-5 
Cryptonclla, 364 

attenuata, 364, 142 22 

rectirostra, 364, 142—23-26 
Cryptophragmus, 61, 63 
antiquatus, 63, 19—4>-8 
Cryptorhytis, utahensis, 507, 208 9 

Cryptostomata, 249, 261 
Cryptothyrella, 331 

cylindrica, 331, 126—52-55 
quadrangularis, 331, 126—50, 51 
Cryptozoon, 715, 717 

proliferum, 717, 303 39 

proliferum fieldii, 717 
undulatum, 717, 303 35, 36 

Ctenobolbina, 669, 671 
ciliata, 669, 281—63, 64 
granosa, 669 
hammelli, 669, 281—66 
insolens, 671 

loculata, 669, 281—70, 71 
Ctenocephalus, 609 
howelli. 609, 253—13 
Ctenocrinus, 200, 70—12 
nobilissimus, 200, 74—15 
pachydactylus, 200, 74—11, 14 
paucidactylus, 200, 74 12 

typus, 200 

Ctcnodonta, 367, 373 
fecunda, 375, 146—8, 9 
gibberula, 373, 146—1, 2 
nasuta, 373, 146—5 



738 


INDEX OF GENERA 


Ctenodonta, obliqua, 375, 146—3, 4 
socialis, 375, 146—6, 7 
Gtenolooulina. 667 

ricatrirosa, 667, 281—36, 37 
Ctenophora, 58 

Ctenopterus, cestrotus, 700, 290—7 
Ot enopygc, 623 

acadioa, 623, 263—5-7 
pccten, 623, 262—22, 23 
Ctenostomata. 249 
Cuccoceras, 579 

bnnae-vistae, 579, 238—4-7 
Cucullaea, 379 

antrosa, 379, 147—9 
auriculifera, 379 
oapax, 379 

earolinensis, 379, 147—4. 5 
gigantea, 379, 147—1, 2 
opima, 375 
truucata, 379, 147—3 
vulgaris, 379, 147—7, 8 
Culioocrinus, 203 

spinosus, 203, 77—20 
Culmicrinus, 159, 52—21 
elegans, 159, 59—9 
missouriensis, 159, 59—6 
Cumingia, 429 
lamellosa, 429 
medialis, 429, 171—13, 14 
Cuneamya, 369 

miamiensis, 369, 144—16, 17 
Cupulocrinidae, 155 
Cupulocrinus, 155, 52—16 
heterocostalis, 155, 53—9 
humilis, 155, 53—7, 25 
jewetti, 155, 53—12 
Curtognathus, 239 
coronata, 239, 93—15 
typa, 239 
Cuspidaria, 415 

moreauensis, 415, 165—27 
ventricosa, 415, 165—26 
Cyanophyta, 716 
Cyathaxonia, prolifera, 87 
Cyathocrinites, 154, 155, 52—12 
planus, 154 
rugosus, 153 
scrobiculatus, 181 
tumidus, 154, 57—27 
wilsoni, 154, 54—21 
Cyathocrinitidae, 154 
Cyathocrinoidea, 151 
Cyathocrinus, bulbosus, 153 
florealis, 161 
macrodactylus, 177 
magnoliaeformis, 165 
ornatissimus, 157 
spurius, 154 
stillativus, 157, 52—14 
Cyathophyllum, 93, 95, 97 
caespitosum, 95 
dianthus, 93 
hexagonum, 95 
perfoliatum, 101 
profundum, 93 
robustum, 95, 29—20, 21 
rugosum, 95 
vesiculosum, 101 
zaphrentoides, 85 
Cyathopora, iowensis, 109 
Cyathospongia, 56 
Cyathus, 665 

ulrichi, 665, 280—45-48 
Cybeloides, 643 

iowensis, 643, 271—22 
primus, 643, 271—23, 24 


Cyclaster, 131 
bigsbyi, 131 
Cyclendoceras, 535 

annulatum, 535, 218—1, 2 
Cycloceras, 539 
Cyclocrinites, 719 

globosus, 719, 303—22 
spaskii, 719 
Cyclolobus, 577 

oldhami, 577, 237—11, 12 
Cyclonema, 471 

bilix, 471, 192—30, 31 
mediale, 471, 192—27, 28 
percingulatum, 471, 192—29 
varicosum, 471, 192—25, 26 
Cyclopina, 705 

vulgaris, 705, 298—5, 6, 12 
Cyclorhina, 311 
Cyclospira, 317 

bisulcata, 317, 120—57-59 
Cyclostomata, 249, 250 
Cyclostomiceras, 533 

cassinense, 533, 217—21-23 
Cyclotella, quillensis, 301—42 
Cyclotheca, 445 
Cyclotropis, 475 
Cyclozyga, 463 

mirabilis, 463, 187—30 
Cydrocrinus, 157 

coxanus, 157, 58—18 
subramulosus, 157, 58—2 
Cylichna, 515 

alba, 517, 212—21 
scitula, 517, 212—19, 20 
secalina, 517, 212—25, 26 
Cylicocrinus, 193 

canaliculatus, 193, 75—16 
Cylindrophyllum, 95 
elongatum, 95, 30—8 
hindshawi, 95, 30—15 
panicum, 95, 30—9, 18 
Cylindroteuthis, 595, 597 
skidegatensis, 595, 250—3-5 
Cylindrotopsis, 479 
ovalis, 479 

vaningeni, 479, 196—7 
Cymatium, pacificum, 505, 207—6 
Cymatoceras, carlottense, 549, 224—11 
Cymatogonia, amblyoceras, 301—13 
Cymatospira, 445, 549 

montfortianus, 445, 179—34-41 
Cymatosyrinx, 513 
lunata, 513, 210—37 
Cymbella, mexicana, 301—9 
Cymbophora, 431 

alta, 431, 171—19, 20 
ashburneri, 431, 171—26, 27 
emmonsi, 431, 171—24, 25 
lintea, 431, 171—23 
warrenana, 431, 171—21, 22 
Cymella, 415 

bella, 415, 165—21, 22 
montanensis, 415, 165—23 
undata, 415, 165—23 
Cymopolia sp., 715, 302—20-23 
Cymostrophia, 339 

patersqni, 339, 129—8, 9 
Cynostraca, 366, 437 
Cyphaspis, 643 

christyi, 643, 276—11-13 
Cyphinium f 645 
Cyphocrinus, 187 
gorbyi, 187, 72—12 
Cyphosoma, 219 
Cypraea, 435, 500 
pinguis, 500 
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Cypraca, spadicea, 500, 205—4 
tigris, 500 

tumulus, 500, 205—5, 0 
Cypricardella, 415 

bellastriatn, 417, 160—4, 5 
complanata, 415, 166—1 
gregaria, 415, 166—3 
oblonga, 417, 106—6 
subelliptica, 415 
tenuistriata, 415, 166—2 
Cypricardia, leidyi, 660 
Cypricardiacca, 415 
Cypricardinia, 417 
arata, 417, 166—13 
carbonaria, 417, 166—7 
consimilis, 417, 166—8, 9 
indenta, 417, 166—10 
lamellosa, 417, 166—11, 12 
Cypricardites, catskillensis, 399 
ovatus, 409 
recurva, 414 
sectifrons, 369 
Cyprimeria, 425 

alta, 425, 169—23, 24 
crassa, 425 

depressa, 425, 169—21, 22 
texana, 425, 169—20 
Cyprina, 417 
Cyrenacea, 419 
Cyrtia, 321 

exporrecta, 321, 121—38-40 
laminosa, 321 
Cyrtina, 359 

acutirostris, 359, 140—31-34 
alpenensis, 359, 140—35, 36 
hamiltonensis, 359, 140—37-39 
umbonata, 359, 140—40-42 
Cyrtoceras, annulatum, 543 
hallianus, 557 
indianense, 551 
jason, 545 
lamellosum, 557 
manitobense, 561 
minneapolis, 557 
simplex, 557 
undulatus, 545 
Cyrtochoanites, 366, 551 
Cyrtodiscus, 443 
Cyrtodonta, 379, 381 

billingsi, 381, 146—58. 59 
grandis, 381, 146—60 
huronensis, 381, 146—56, 57 
rugosa, 379 

Cyrtogomphoceras, 561 
thompsoni, 561, 230—14 
Cyrtograptus, 77 
murchisoni, 77 
ulrichi, 77, 22—25 
Cyrtolites, 439 
mitella, 439 

ornatus, 439, 175—24, 25 
retrorsus, 439, 175—26, 27 
Cyrtolithes, atlantoides, 439 
Cyrtonella, 439 

mitella, 441, 176—3-6 
Cyrtoniodus, 240 

complicatus, 240, 93—68 
Cyrtorizoceras, 557 

fultonense, 559, 229—6, 7 
minneapolis, 559, 229—4, 5 
Cyrtospira, 477 

tortilis, 477, 195—16 
ventricosu8, 477, 195—21 
Cyrtospirifer, 321 

disjunctus, 321, 122—1-3 
monticola, 321, 121—52 


CyrMmpirifer, whitnoyi, 321, 121—53-66 
Cyrtostrophu, 457 
Oyrtotho^n, corrug.ita, 00 
Cystaster. 129 

grunulutus, 121), 49—9. JO 
Cystiphyllum, HI, 99, 101 
aggrogatum, 101, 33—1H 
aggregafum caespitosum, 101 
aincricanuin, 99, 33—11-13 
conifollis, 101, 33—8-10 
niugaren.se, 99, 33—1-5 
siluriense, 99 
sulcatum, 99, 33—6, 7 
vesiculosuni, 99, 101 
Cystodictyu, 270 
Cy stoidea, 123 
Cythere, 687, 688 
nuruntin, 693 
complcxu, 689 
declivis, 689 
gibba, 689 
impressa, 691 
latissima. 691 
lutea, 687. 289-9-12 
minna, 683 
muelleri, 688 
sphenoides, 688 
Cytherea, excavata, 425 
Cythereis, 687, 688 

bassleri, 688, 289—28-30 
communis, 688, 289—35-39 
cornuta americana, 688, 289—40-43 
exanthemata, 688, 289—44—48 
garretti, 688, 289—49-51 
mcguirti, 688, 289—34 
pustulosissima, 688, 289—31, 32 
semiplicata, 688, 289—33 
vaughani, 688, 289—13-15 
Cytherella, 685, 687 
bispinulatus. 685 
gloria, 685, 288—32 
hiwanneensis, 687, 288—42-45 
marlboroensis, 687, 288—48-51 
missouriensis, 685. 288—32 
moremani, 687, 288—46, 47 
navarroensis, 687, 288—46, 47 
ovata, 687, 288—46, 47 
wewokana, 685, 288—32 
williarasoniana, 687 
Cytherellidae, 663 
Cytherelloidea, 687 

bastropensis, 687, 289—5 
danvillensis, 687, 289—3 
leonensis, 687, 289 4 

tombigbeensis, 687, 289—6 
vicksburgensis, 687, 289—2 
williamsoniana, 687, 289—1 
Cytheretta, 688 

aiexanderi, 688, 291 2-6 

bumsi, 688, 291-9-13 
evergreenica, 688, 291 1 

rubra, 688 

Cytheridea, 688, 689; 290-1-29 
blanpiedi, 689. 290-18-22 
floridana, 689, 290-23-25 
garretti, 689, 290—15-17 
hannai, 693 

monmouthensis, 689, 290—1-4 
montgomeryensis, 689, 290—12-14 
muelleri, 689, 290—9-11 
sabinensis, 689, 290—5-8 
subovata, 689, 290—26-29 
Cytherideis, 689 

ashermani, 689, 290-33-36 
. bartonensis, 691 

equal is, 689, 290—31, 32 
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Cytherideis. mayeri, 689, 290—30 
subulata, 689 

Cytherina, ornatissima, 688 
ovata, 687 

Cytheropteron, 691, 693 
bilobatum, 691, 292—3-5 
convexum, 691 
galericulum, 693, 292—15 
latissimum, 691, 292—1, 2 
midwayense, 691, 292—14 
montgomeryense, 693, 292—16-21 
navarroense. 691, 292—6, 7 
trinitiense, 691, 292—8-10 
variosum, 693, 292—11-13 
Cytherura, 689 

byramensis, 689, 291—19 
cretacea, 689, 291—23, 24 
wardensis, 689, 291—20-22 
Cytocrinus, 200 
laevis, 200, 73—15 
Cyttarocrinus, 203 
eriensis, 203, 77—22 

D 

Dactylocrinus, 179, 181, 67—5 
alpena, 181, 69—14 
concavus, 181, 68—1 
Dactylogonia, 341 

geniculata, 341, 132—14, 15 
Daedalocrinus, 145, 52—7 
kirki, 145, 52—7 
Dakoticancer, 699 

overana, 699, 297—15 
Dallina, 106—4 
Dallinella, 365 

obsoleta, 365, 143—42, 43 
Dalmanella, 353 

edgewoodensis, 353, 138—28-30 
szajnochai, 357 
Dalmanellacea, 283, 284, 351 
Dalmania, socialis, 643 
Dalmanites, 643, 649 
achates, 635 
halli, 643, 273—7-10 
intermedius, 645 
limulurus lunatus, 643, 273—32 
stemmatus, 653 
verrucosus, 643, 273—27-29 
vigilans, 643, 273—13-16 
Dalmanitina, 643 

arkansana, 643, 273—18, 19 
Daonella, 393 

americana, 393, 152—28 
dubia, 393, 153—1 
lommeli, 393, 153—1 
moussoni, 393 
Daraelites, 569 
meeki, 569 
texanus, 569 
Dasciocrinus, 161 
florealis, 161, 61—4 
Dawsonia, 609 

dawsoni, 609, 252—10-12 
lobatus, 609, 252—2, 3 
Dawsonoceras, 539 

americanum, 539, 220—10 
hyatti, 539, 220—8 
Decadocrinus, 169, 171, 52—-17 
bellus, 169, 64—25 
gregarius, 169, 60—18 
halli, 169, 59—8 
nereus, 169, 64—16 
repertus, 169, 64—26 
spinulifer, 169, 60—12 
tumidulus, 169, 59—7 
Decapoda, 697 


Defonticeras, 585 

defontii, 585, 241—6, 7 
Deiroceras, 555 

python, 555, 228—1 
remotiseptum, 555, 228—2 
Deissella, 609 

convexa, 609, 255—15 
Dekayella, 258 

obscura, 258, 97—32-33 
praenuntia, 258, 97—28-31 
praenuntia echinata, 97—28, 29 
praenuntia multipora, 97—30 
praenuntia simplex, 97—31 
ulrichi, 258 
Dekayia, 258 

aspera, 258, 98—7 
Delocrinus, 171, 173, 62—25 

abruptus, 167, 173, 62—33; 65—17 
benthobatus, 171, 65—29 
bispinosus, 171, 65—8 
granulosus, 171, 65—13 
graphicus, 173, 65—16 
matheri, 171, 65—11 
missouriensis. 173, 62—24; 65—14 
papulosus, 171, 65—26 
pentanodus, 163 
pictus, 171, 173, 65—12 
quadratus, 173, 65—9 
somersi, 171, 65—15 
subhemisphericus, 173, 62—30; 65—7 
verus, 173, 65—6 
vulgatus, 173, 65—19 
Deloia, 679 

serrata, 679, 285—10-19 
Delphinula, trigonostoma, 514 
Deltacrinus, 145 
clarus, 145, 57—8 
Deltatreta, typica, 298 
Delthyris, 321, 327 
elevata, 327 
fimbriatus, 327 
granulosa, 323 
mucronata, 321 
perlamellosa, 327, 125—21, 22 
sulcata, 327, 125—23, 24 
Dendraster, 223 

excentricus, 223, 85—16, 17 
gibbsi, 223, 85—1, 2 
Dendrocrinidae, 155 
Dendrocrinoidea, 155 
Dendrocrinus, 155, 52—6 
longidactylus, 155, 52—6 
Dendrograptus, 65 
edwardsi, 67 
flexuosus, 67, 20—19 
hallianus, 65, 20—15, 16 
succulentus, 67 
Dendroidea, 65 
Dendropora, 111 
explicita, 111 
ornata, 111, 39—3, 4 
Denisonia, 679 
cincta, 679 
cirrata, 679, 285—23 
Dentaliidae, 521, 525 
Dentalina, 31 

communis, 31, 6—7 
foedissima, 13 
obliqua, 31 
Dentalium, 521, 523 

attenuatum, 523, 214—11 
caduloide, 523, 214—14, 15 
canna, 523, 214—31 
cooperi, 523, 214—22, 23 
elephantinum, 521 
gracile, 523, 214-8-10 
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Dontalium, martini, 621, 214—10 
mediavionse, 623, 214 24, 26 

minutistriatum, 523, 214 12, 13 

pauporculum, 523, 214 7 

straminoum, 523, 214—5, 0 
Bubarouatum, 523, 214—1-4 
thalloido, 523, 214—17 
traohea, 491 
Depranella, 067 

crassinoda, 007, 283 1-3 

Derbyia, 345 

bennetti, 345, 133 17-19 

orassa, 345, 133 20, 21 

cymbula, 345, 134 1-5 

regularis, 345 
Desmidocrinidae, 193 
Desmograptus, 05, 07 
cadena, 07, 20—21 
cancellatus, 67, 20—14 
micronematodes, 67, 20—17, 18 
Desmorthis, 299 

nevadensis, 299, 112 34-39 

Devonaster, 211 

eucharis, 211, 80—9-11 
Devonoblastus, 135 
leda, 135, 51—1 
Devonoproductus, 349 
Diabolocrinus, 185 

perplexus, 185, 72—15 
vesperalis, 185, 72 16 

Diamesopora, 271 

dichotoma, 271, 103—1-3 
vaupela, 253 
Diaperoecia, 251 

varians, 251, 95—26 
Diaphelasma, 303 

pennsylvanicum, 303, 114 24-28 

quebecense, 303 
Diaphorostoma, 473 

niagarense, 473, 193—1, 2 
Diaphragmus, 349 

cestriensis, 349, 135—42-45 
Diastoporina, 250 

flabellata, 250, 95—12 
Diatomaceae, 712, 301 
Dibolbina, 675 

cristata, 675, 283—37, 38 
Dibranchia, 366, 528, 595 
Dibunophyllum, 87 
muirheadi, 87 
valeriae, 89, 25—23-25 
Dicellocephalus, finalis, 643 
iole, 635 

Dicellograptus, 71 

complanatus, 71, 21—30 
divaricatus, 71, 21—23 
gurleyi, 71, 21—22 
mensurans, 71, 21—19, 20, 31 
sextans, 71, 21—21 
Dicellomus, 285 

politus, 285, 107-8-14 
Dichocrinidae, 197 
Dichocrinus, 197, 199, 71 17 

cornigerus, 199 
delicatus, 197, 78—2 
inornatus, 197, 78—7 
liratus, 199, 78—4 
plicatus, 197, 199, 78—5 
polydactylus, 199 
radiatus, 197 
Btriatus, 197, 78—3 
Dichognathus, 243 
prima, 243 
typica, 243, 94—10 
Dichograpaus, aranea, 69 
sedgwicki, 69 


DiehoKruptuN, 0° 

octobnudiiatus. 09, 70, —4 

DirhostroblocriiiUM, 164 
acrobirulus, 154, 50—7 
DicliotoniospbinHuH, ob/.ul uiv*, 587, 

Dichotrypa, 270 
foliiitu, 270 

lyroidos, 270, 102—22-21 
Dicinocariria. 059 
Dicrunella. 009 

bicornis, 009, 281—01, 02 
bivertex, 009, 281—05 
Dicninogruptus, 71 
nicholsoni, 71, 21—32 
rumosus, 71, 21—25 
spinifer, 71, 21—33 
Dictyocha, 11 

fibula. 11. 14—15 
fornix, 11 
specula, 11 

Dictyoclostus, 349, 350 

americanus. 350, 136—15-19 
bassi, 350, 136—22 
burlingtonensis, 350, 136—1-3 
fernglenensis, 350, 136—4-6 
inflatus, 350, 136—9-14 
portlockianus, 350, 136—7, 8 
Dictyocoryne, profunda. 48, 14—22 
Dictyograptus, cancellatus, 67 
Dictyonella, 307 

reticulata, 307, 117-22-24 
Dictyonema. 65, 67 
crassibasale, 65, 20—2 
crasaum, 65, 20—11 
flabelliforme, 65, 20—6 
flabelliforme anglica, 65, 20 3 

hamiltoniae, 65, 20—13 
minnesotense, 65, 20—1 
retiforme, 65, 20—12 
Dictyonina, 287 

pannula. 287. 108-12-14 
Dictyophyton, sceptrum. 55 
telum, 55 

Dictyospongia, 49, 55 
sceptrum, 55, 16—36 
Didymograpsus, elegans, 71 
thureaui, 69 
Didvmograptus, 70 
artus, 70, 21—16 
bifidus, 70, 21—17 
nitidus, 70, 21—14 
patulus, 70, 21 13 

protobifidus, 70, 21 18 

sagitticaulis, 70, 21 15 

serratulus, 70, 21—12 
Dielasma, 364 

bovidens. 364, 143 6-8 

formosum, 364, 143 11-13 

illinoisense, 364, 143 9, 10 

Dielasmella, 364 

calhounensis, 364, 143 14-16 

Dielymella, 657 

recticardinalis, 657, 278 13 

Diestoceras, 559 

indianense, 559, 229—16, 17 
Dikelocephalus, 1, 621, 623, 629 
crassimarginatus, 633 
gracilis, 623, 261 3, 4 

granulosus, 631 
iowensis, 623 
lodensis, 631 

minnesotensis, 1, 623, 261 7, 8 

misa, 631 

norwalkensis, 623, 261 1, 2 

osceola, 629 
oweni, 623, 261 12 


k42—10 12 
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Dikelocephalus, pepinensis, 633 
roemeri, 625 
spiniger, 621 
Dimegelasma, 359 

neglectum, 359, 141 —1-5 
Dimerocrinites, 187 

arborescens, 187, 72—5 
decadactylus. 187 
inornatus, 187, 72—4 
oligoptilus. 179 
planus. 187, 72—7 
Dimerocrinitidae, 187 
Dimorphoceras, 571, 575 
politum, 575, 236—3, 4 
texanum, 575 
Dinobolus, 285, 287 

conradi. 285, 107—22-24 
Dinorthis, 282, 297, 298 
atavoides. 298, 111—42-^14 
meedsi, 298 

pectinella, 298, 111—47, 48 
traversa, 298, 111—45, 46 
Dinotocrinus, 161 

compactus, 161, 61—12 
Diodora, 480 

aspera, 480, I9i7 —13 
griscomi. 480, 197—11, 12 
marylandica, 480 
Diparelasrna, 299 

typicum, 299. 112—31, 32 
Diphuierinus, 173 
Diphyllwm, arundinaceum, 95 
Diplapatokephalus, 643 
finalis, 643, 267—42, 43 
Dipleura, 643 

dekayi, 643, 272—26-31 
Diploastrea, 115 

crassolamellata, 117, 42—17. 18 
harrisi, 117, 42—19 
Diplobathra, 183 
Diplodella, 240 

alternata. 240, 93—64, 65 
bilateralis, 240 
Diplodonta, 423 
Diplograptus, 64, 73, 75 
amplexicaulis, 73, 22—8-10 
angustifolius, 73. 22—22 
calcaratus, 73. 21 — 1 
dentatus, 73. 21—4, 5 
euglyphus, 73, 22—2 
foliaceus, 73 
nexus, 73, 22—3 
peosta, 73, 22—6, 7 
pristiniformis, 73 
pristis, 73, 75 
tricornis, 75 

Diploneis, exempta, 301—2 
ornata, 301—3 
Diplopholeos, 273 
Diplophyllum, 99 

caespitosum, 99, 32—11, 12 
Diplopora, 715 

annulata, 302—3-10 
Diploporaria, 265 

bifurcata, 265, 100—22 
Diploporita, 129 
Diploschiza, 407 

cretacea, 407, 163—3-6 
Diplotrypa, infida. 257 
Dipterophyllum, 85 
glans, 85, 23—31-33 
Diraphora, 295 

bellicosta, 295, 110—38 
Diseinacea, 283, 289 
Discinisca, 281, 291 

lugubris, 291, 109—22, 23 


Discocyclina, 47 

advena. 47, 12—14, 15 
bainbridgensis, 47 
georgiana, 47, 12—10 
mariannensis, 47, 12—18 
Discocystis, 131 

kaskaskiensis, 131, 49—19, 20 
Discolites, 439 
Discoporella, 273 

umbellata, 273, 103—24 
Discorbis, 37, 41 

subaraucana, 37, 9—1 
vesicularis, 37 
Discoscaphites, 589 

conradi, 589, 243—17-19 
nicolleti, 589, 243—10-12 
Discosorus, 561 

austini, 561, 230—16 
conoideus, 561, 230—3, 4 
Discotrochus, 117 

californicus. 117, 43—4-6 
orbignianus, 117, 43—1-3 
Discotropites, 581 

sandlingensis, 581, 239—4-6 
Disculina, 365 
Discus, sangamonensis, 547 
Disparata, 143 
Disphyllum, 95 

occidens. 95, 29—22, 23 
Distacodidae, 239 
Distacodus, romboideus, 239 
sp., 239, 93—40, 41 
Distemnostoma, 473 
Distephanus, 11 

ornamentatus, 11, 14—19 
Distoloceras, 587 

irregulare, 587, 243—13, 14 
Dithyrocaris, permiana, 671 
Ditomopyge, 645, 653 
decurtata, 645, 275—1, 2 
lansingensis, 645 
olsoni, 645, 275—3 
scitula, 645, 275—4-6 
Diversophyllum, 93 

traversense, 93, 28—27-29 
Dizygocrinus, 197 

indianaensis, 197, 75—3 
rotundus, 197, 75—2 
Dizygopleura, 679 

swartzi, 679, 284—31-35 
symmetrica, 679, 284—36, 37 
Dokimocephalus, 623 
gregori, 623, 264—38, 39 
Dolatocrinidae, 201 
Dolatocrinus, 201, 70—16 
argutus, 201, 74—19 
bellulus. 201, 74—21 
bulbaceous, 201, 74—18 
lacus, 201, 74—20 
lyoni, 201, 74—17 
marshi, 201, 74—22 
speciosus, 201, 74—16 
Dolatophycus, 717 

expansus, 717, 303—28, 29 
Doleroides, 299 

gibbosus, 299, 112—48-51 
ottawanus, 299 
Dolerorthis, 297 

flabellites, 297, 111—6-8 
interplicata, 297 
Dolichometopsis, 609 
gravis, 609, 258—15 
resseri, 609 

Dolichometopus, boccar, 611 
tontoensis, 605 
varro, 625 
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Doliognuthus, 244 
lata, 244, 94—50, 51 
Dolorthocerus, 553 
ciroulnre, 553 
oxilo, 553, 220—0 
Domatocoras, 549 

lasnllcnse, 549, 224—9, 10 
umbilicatum, 549 
Donaldiclla, 449 

bowdoni, 449, 182—20-22 
Donaldina, 403 

robusta, 403, 187—27-29 
stevonsana, 403, 187—25, 20 
Donax, sulcata, 401 
Dorocidaris, 219 
papillata, 219 

texaniiB, 219, 220, 83—8-11 
Dorothia, 18 

bulletta, 18, 2—14 
Dorycrinus, 195, 71—9 
immaturus, 195 
mississippiensis, 195, 70—0 
missouriensis, 195, 76—7 
unicornis, 195, 76—5 
Dorypyge, desiderata, 607 
Dosinia, 427 
africana, 427 

mathewsonii, 427, 173—1 
Dosiniopsis, 427 

lenticularis, 427, 170—13-15 
meeki, 427, 170—13-15 
stewartvillensis, 427, 170—16 
Douvilleiceras, 591 

mammillatum, 591, 244—9 
Douvillina, 341 

arcuata, 341, 132—4-7 
filifer, 341 

inaequistriata, 341, 132—8-11 
Douvillinella, 341 

variabilis, 341, 132—12, 13 
Dozierella, 385 

gouldi, 385, 149—11, 12 
Dreissena, 413 

tippana, 413, 164—28-30 
Drepanella, 677 
Drepanellina, 677 

clarki, 677, 284—41. 42 
Drepanochilus, 497 

americanum, 497, 203—24 
americanum pusillum, 497, 203—25 
evansi, 497 
Drepanodus, 239 

arcuatus, 239, 93—42 
inflexus, 239 
Dresbachia, 623 

amata, 623, 264—22 
Drillia, 513 

umbilicata, 513 
Drilluta, 513 

communis, 513, 210—35, 36 
Drumaspis, 623 

idahoensis. 625, 264—31, 32 
walcotti, 623, 264—33 
Drymocrinus, 145, 52—7 
geniculatus, 145, 52—7 
Dryphenotus, macrolobatus, 245, 94—69 
Dufrenoya, 589 

justinae, 589, 243—15, 16 
Dunbarella, 403 

rectilaterarius, 40, 160—4, 5 
Duncanella, 83 

borealis, 83, 23—10 
Duncania, 479 
Dunderburgia, 625, 627 
nitida. 625, 246—29, 30 
Dungulia, 122 


I )uiigulia, lexiiiui, 122, 45—33 37 
I)upl<Jt»hyllurn, S r > 

HC|)tuniKo«*!iin, H7. 24—21 24 
Duningitcs, 687 
ncuiithiciiH, 687 
ast illcrensis, 5H7, 242—8, 9 
Dysodontii, 300, 409 
Dystaetocrimis, 149, 52 —11 
const rictus, 149, 52—II 

E 

Earlandia, 13 

perparva, 13, 1—5 
Eatonia, 311 

medial is, 311, 118—41-43 
Ebria, 11 

antiqua, 11, 14—16 
Ecculiomphalus, 467 

beloitcnsis, 407, 189—23-25 
bucklandi, 407 
owenanus. 407, 189—26, 27 
triangulus, 407, 189—21, 22 
volutatus, 407, 189—28-30 
Eccyloptcrus, 407 
Echinarachnius, 223 
fairbanksi, 223, 84—10 
Echinites. depressus, 221 
Echinocaris, 057 

punctata, 059, 279—42 
socialis, 659, 279—32, 39 
sublevis. 657. 279—37, 38, 41 
Echinocoelia, 329 

ambocoelioides, 329, 120—27-31 
Echinoconchus, 350 

alternatus, 350, 137—10-12 
biseriatus, 350, 137—6-9 
semipunctatus, 350, 137—13-15 
Echinocrinus, 217 

aculeata, 217, 82-7-12 
agassizi, 217, 82—1-3 
dininni, 217, 82—4, 5 
halliana. 217, 82-13-15 
shumardiana, 217, 82—6 
Echinocystites. 129 
nodosus, 129 
Echinoderma. 123 
Echinodiscus, 131 
emarginatus, 223 
optatus,* 131 
quinquies perforata, 223 
subrotundus, 221 
Echinoidea, 123, 213 
Echinolichas, 645 

eriopis, 645, 270—15, 16 
Echinosphaerites, 127 

aurantium, 127, 47 20, 21 

Echinus, aurantium, 127 
cidaris, 219 
miliaris, 221 
milleri, 219 
rosaceus, 221 
sphaera, 89—45 
Echiurida, 228 
Ecphora, 505 

quadricostata, 505, 208—3 
quadricostata umbilicata, 505, 208 
tricostata, 505, 208—5 
Ectenocrinus, 145, 52—7 
simplex, 145, 52—7; 53—8 
Ectenolites, 533 

subgracile, 533, 217—13 
Ectinochilus, 497 

laqueatum, 497, 203—19 
macilentum, 497, 203—20, 21 
Ectodermites, 673 

primus, 673, 282—49, 50 
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Ectomaria, 459 

pagoda. 461, 186—12, 13 
prisca, 459, 186—14 
Ectoprocta, 249 
Edmondia, 373 

aspinwallensis, 373, 145—5, 6 
philipi, 373, 145—8 
subovata, 373, 145—7 
Edrioaster, 131 

bigsbyi, 133, 49—24 
Edrioasteroidea, 123, 129 
Edriocrinidae, 205 
Edriocrinus, 205 

dispansus, 205, 79—33 
pocilliformis, 205 
pyTiformia, 205, 79—28 
sacculus, 205, 79—27 
Eiffelia, 55 

globosa, 55, 16—31 
Egesta, 425 

inoceriformis, 425, 170—1, 2 
pertenuis, 425, 170—3 
Egouena, virginiana, 509, 210—6 
Ehmania, 609 

gallatinensis, 611, 255—18, 19 
weedi, 609 
Ehrenbergina, 41 
serrata, 41 

spinosissima, 41, 10—7 
Elasmonema, 469 

bellatulum, 471, 192—24 
elegans, 471, 192—22, 23 
Eleusoceras, 561 

nicholsi, 561, 230—5 
Eleutherocrinus, 133 
Eleutherozoa, 123, 211 
Elibatocrinus, 159 
catactus, 159, 57—25 
leptocalyx, 159, 57—28; 62—23 
Elkania, 285 

desiderata, 285, 107—18, 19 
Elliptio, douglassi, 399, 158—5, 6 
hamili, 399. 158—7, 8 
priscus priscus, 399, 158—15, 16 
Elphidiella, 33 
hannai, 33, 7—15 
Elphidium, 33 

discoidale, 33, 7—9 
Elrathia, 605, 609, 611 
kingi, 611, 255—5, 6 
Elrathiella, 609, 611 
buttsi, 611, 255—1 
nitida. 611, 255—17 
obscura, 611 
Elrathina, 611 

cordillerae, 611, 255—4 
Elrodoceras, 551 

indianense, 551, 226—12, 13 
Elvinia, 625 

matheri, 625, 264—40 
roemeri, 625, 264—34-37 
shumardi, 625, 264—41, 42 
Elysastraea, 119 
fischeri, 119 

vancouverensis, 119, 43—29-31 
Elytha, 282, 327, 329 
fimbriata, 327, 126—1-3 
Emanuella, 329 

Pennsylvania, 329, 126—38, 39 
suburabona, 329, 126—32, 33 
takwanensis, 329 
Embolobranchiata, 599, 709 
Emmonsia, 107 

emmonsi, 107, 38—1-5 
epidermata, 109 
hemisphaerica, 107 


Emmonsia, tuberosa, 109, 38—6, 7 
Emperoceras, 593 

beecheri, 593, 246—12, 13 
Emperocrinus, 185 

indianensis, 185, 72—14 
Enallaster, 225, 226 

texanus, 226, 86—16-18; 89—20, 21 
Encoelioides, fucoides, 717 
Encope, 223 
grandis, 223 

macrophora, 223, 86—1, 2 
micropora, 223, 86—3 
Encrina, godoni, 134 
Encrinites, parkinsoni, 205 
Encrinurus, 645 

ornatus, 645, 271—3-7 
Endelocrinus, 173 

allegheniensis, 173, 65—5 
bifidus, 173, 65—2 
fayettensis, 173, 62—20; 65—4 
grafordensis, 173, 65—3 
parvus, 173, 65—1 
texanus, 173, 65—10 
Endoceras, 533, 535 
annulatum, 535 
fulgur, 535, 217—20 
multitabulatum, 535 
proteiforme, 533, 217—17-19 
Endodesma, 414 

cuneatum, 414, 165—13, 14 
Endolobus, 547. 

coxanus, 547, 223—15, 16 
forbesianus, 547, 223—17, 18 
gibbosus, 545 
peramplus, 547 
spectabilis, 547, 223—13 
Endopachys, 122 

maclurii, 122, 46—20, 21 
Endosiphonacea, 415 
Endothyra, 15 
baileyi, 15 
bowmani, 15, 17 
media, 17, 1—17 
Engonoceras, 593 

pierdenale, 593, 248—1-3 
Ennalaster, 225 
Ensis, 431 

directus, 431, 173—2, 3 
ensiformis, 431, 172—17, 18 
magnus, 431 
Entalophora, 251 
cellarioides, 251 
proboscidea, 251, 95—22 
Enteletes, 282, 357, 140—12-15 
choristites, 357 

hemiplicatus, 357, 140—16-18 
Entelophyllum, 99 

rugosum, 99, 32—14-16 
Enterolasma, 85 

caliculum, 85, 24—11-13 
strictum, 85, 24—14-16 
Entolium, 405 

operculiformis, 405, 161—1 
semiplicatus, 405, 161—3 
Entomaspis, 625 

radiata, 625, 265—1-3 
Entomis, 687 

serratostriata, 687, 289—7, 8 
tuberosa, 687 

Entomolitus, paradoxus pisiformis, 600 
Entomostracites, crassicauda, 647 
laciniatus, 649 
punctatus, 645 
scarabaeoides, 629 
spinulosus, 629 
Entoprocta, 249 
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Entopyla, australis, 301—10 
Entosolonia, 35 

crumenata, 35, 6—15 
linoata, 35 
Eoagnostus, 000 

roddyi, 600, 251—15 
Eoasianitcs, 573 

angulatus, 573, 235—20, 21 
globulosus, 573, 235—15-17 
modestus, 573 
ruBencovi, 573, 235—18, 19 
subhanieli, 573 
welleri, 573, 235—13, 14 
Eocryptaonia, 451 
Eocryptaulina, 457 
Eocystites, 125 

longidactylus, 125, 47—7, 8, 27 
primaevus, 125, 47—28, 29 
Eocytheropteron, 691 

bilobatum, 691, 292 3-5 

trinitiense, 691, 292—8-10 
Eodevonaria, 347 

arcuata, 347, 135—3-5 
Eodiscus, 611 

punctatus, 611, 252—1 
schucherti, 611 
speciosus, 611, 252—4-6 
Eoharpes, 625, 645 

ottawaensis, 645, 267—1 
Eomonorachus, 645 

intermedius, 645, 273—30, 31 
Eoorthis, 295 
bellicosta, 295 
lineocosta, 295 
remnicha, 295, 110—29-33 
Eophacop9, 645 

handwerki, 645, 274—7, 8 
Eopteria, 659 

richardsoni, 659, 297—7, 8 
typica, 659 
Eoptychia, 461 

rothi, 461, 186—27 
trochus, 461, 186—26 
Eoradiolites, davidsoni, 421, 168—16 
Eoscorpius, 709 

carbonarius, 709, 300—10-12 
Eoscutella, 223 

coosensis, 223, 85—3 
Eospirifer, 319, 321 
eudora, 321 

macropleurus, 321, 121—56 
niagarensis, 321 
radiatus, 321, 121-47-49 
Eospongia, 51, 53 

roemeri, 51, 53, 15—4 
Eostellaria, 499 
Eothalassoceras, 575 

kingorum, 575, 236—9, 10 
Eotomaria, 455 

canalifera, 455, 184—13, 14 
dryope, 455, 184—18, 19 
galtensis, 455, 184—20 
supracingulata, 455, 184—15-17 
Eouvigerina, 35 

americana, 35, 8—10 
Ephippioceras, 545 

ferratum, 545, 223—4, 5 
Ephippiorthoceras, 539 
laddi, 539, 220—1 
Epiaster, 225 

californicus, 225, 87—4-6 
trigonalis, 225 

whitei, 225, 226, 87-1-3; 89—6 
Epitorxium, 481 

pachypleura, 481, 197—29 
sayanum, 481, 197—28 


Epitonium, nillimuni, 481, 197—26, 27 
tinctum, 481, 197—24, 25 
Eponidcs, 39 

alabamonsiH, 39, 9—7 
Epyrhyton, 715 
EratocrinuH, 165 

cornmatirus, 165, 01—3 
elcgans, 165, 59—12; 61 — 13 
sorratuH, 107, 00—11 
Erotmocrinus, 195 
magnificus, 195 
rcinibrachiatus, 195, 76—20 
tout or, 195, 76—12 
Eridophyllum, 89, 95 
archiaci, 91, 27—11-14 
eolligatum, 91, 27—6-10 
rugosum, 99 
seriale, 89, 27—1-5 
verncuilianum, 89 
Eridotrypa, 258 

acdilis. 258. 98—21, 22 
inutabilis. 258. 98—21, 22 
ohliqua, 258 
Eridotrypella, 258 

obliqua, 258, 98—28, 29 
Erismodus, 237 
sp., 237, 93—14 
typus, 237 
Erisocrinidae, 171 
Erisocrinus, 173, 62—26 
elcvatus, 173, 65—27 
typus, 173, 62—27; 65—28 
Errantia, 229 
Escasona, 657 
Eschara, elegans, 273 
eurita, 275 
spongites, 275 
Esoharopora, 267 

falciformis. 267. 101—20, 21 
pavonia, 267, 101—25, 26 
recta, 267 

subrecta, 267, 101—22-24 
Escheria, insignis, 226 
Esrneraldina, 611 
macer, 611, 252—19 
Estheria, 660 

dahalacensis, 660 
membranacea, 660, 279—13-15 
ortoni, 660, 279—10-12 
ovata, 660 
Etea, 417 

carolinensis, 417, 166—23, 24 
Eteraspis, 611 

glabra, 611, 255—23, 24 
laeviceps, 611, 255—20 
Ethelocrinus, 175 

magister, 175, 65—33 
oklahomensis, 175 
sphaeralis, 175, 65—30 
texasensis, 175, 65—31 
Ethmocardium, whitei, 423, 169—6 
Ethmophyllum, 57 
whitneyi, 57, 17—19 
Etymothyris, 363 

gaspensis, 363, 142—5-7 
Eucalyptocrinites, 201, 71—2 
crassus, 201, 75—24 
rosaceus, 201 
Eucalyptocrinitidae, 201 
Eucalyptocrinus, polydactylus, 200 
Eucarida, 697 
Eucatillocrinus, 149 
bradleyi, 149, 55—3 
Eucheirocrinus, 145 
schryalis, 145, 55—6 
Euchondria, 403 
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Euchondria, negleota, 403, 160—ll f 15 
Eucidaris. thouarsi, 89—41, 42 
Eucladocrinus, 205 

millebrachiatus, 205, 78—29 
montanensis 205 
pleurovimineus, 205, 78—28 
tuberosus, 205, 78—30 
Eucochlis, 471 

perminuta, 471, 193—20 
Euconia, 449 

etna, 449, 181—24 
Euconospira, 457 

turbiniformis, 457, 185—11 
Eucyclotropis, 475 
Eucythere, 689 

brightseatensis, 689, 291 —15 
hrownstownensis, 689, 291—14 
chickasawhayensis, 689, 291 —18 
woodwardensis, 689, 291 —16, 17 
Eucytherura, 689 

chelodon, 691, 291—25, 26 
murdercreekensis, 691, 291—7, 8 
Eudimerocrinus, 187, 70—3 
multibrachiatus, 187, 72—6 
Euerisocrinus, 173 
Eugastropoda, 366, 439 
Eugeniacrinites, costatus, 201 
Euglyphella, 681 

sigmoidalis, 681, 286—7 
sigmoidalis primitiva, 681 
Eukloedenella, 677 

sinuata, 677, 284—9, 10 
umbilicata, 677, 284—5-8 
Eulepidina, 45 

favosa, 47. 12—19, 20 
undosa, 47, 13—13 
Eulima, peracuta, 477 
Euloxoceras, 553 

greeni, 553, 227—2, 3 
Eumargarita, 480 
Eumetria, 361, 141—42 

altirostris, 361, 141—35-37 
vera, 361, 141—38-41 
Eumicrotis, hawni, 393, 152—24 
Eumorphoceras, 571 

bisulcatum, 571, 233—16-18 
Eumorphocystis, 129 

multiporata, 129, 48—22-24 
Eunella, compressa, 364 
Eunema, 451 

fatuum, 451, 182—37 
nitidium, 451, 182—35, 36 
salteri, 475 

strigillatum, 451, 182—31 
Eunicites, 229 
avitus, 229 

clintonensis, 229, 91—24 
contortus, 229, 91—25 
coronatus, 229, 91—26 
falcatus, 229, 91—32 
gracilis, 229, 91—-31 
grandis, 229, 91—27 
major, 229, 91—28 
nanus, 229, 91—23 
palmatus, 229, 91—29 
simplex, 229, 91—22 
tumidus, 229, 91—30 
Eunotia, diodon, 301—8 
Euomphalopterus, 467 
obsoletus, 467, 191—8-10 
Euomphalus, 465 
angelini, 465 
decewi, 465 
discors, 475 
latus, 465, 188—15 
pentangularis, 465 


Euomphalus, pernodosus, 465, 188—20-22 
planidorsatus, 465, 188—13, 14 
plummeri, 465, 188—32, 33 
reedsi, 465 

similis, 465, 188—10-12 
umbilicatus, 465, 188—18, 19 
Eupachycrinidae, 175 
Eupachycrinus, 175, 209 
asperatus, 175, 64—34 
fayettensis, 173 
14-brachialis, 175, 64—33 
magister, 175 
spartarius, 175, 64—28 
Eupatagus, 226 

floridanus, 226, 87—22-24 
valenciennesii, 226 
Euphemites, 445 

lentiformis, 445, 179—27, 28 
nodocarinatus, 445, 179—32, 33 
vittatus, 445, 179—29-31 
Euphemus, 445 
Euphoberia, 701 

armigera, 701, 294—9-11, 23, 24 
granosa, 701, 294—21 
Euprioniodina, 240 
deflecta, 240, 93—66 
Euproops, 707 

danae, 707, 300—5 
Eupsammia, 122 
Euptychaspis, 625 

typicalis, 625, 264—27 
Eurekia, 625 

eos, 625, 265—4-6 
granulosa, 625, 265—13, 14 
Euritina, 275 

torta, 275, 104—2 
Eurychilina, 673 
aequalis, 673 
reticulata, 673, 283—20 
subradiata, 675, 283—17-19 
ventrosa, 675, 283—21, 22 
Eurymya, 411 

plana, 411, 164—8, 9 
Eurymyella, 411 
shaleri, 411, 164—7 
Euryocrinus, 179, 67—1 
barrisi, 179, 68—22 
concavus, 179 
tennesseensis, 179, 68—23 
Eurypterida, 707 
Eurypterus, 707, 709 

eriensis, 707, 299—12, 13 
lacustris, 707, 299—10 
maxonensis, 707 

micropthalmus, 707, 299—12, 13 
remipes, 707, 299—1, 2 
Euryrizoceras, 559 

chadwicki, 559, 229—8, 9 
orodes, 559 
Eurystomites, 541 

kelloggi, 541, 221—12 
Euryzone, 453 

arata, 453, 183—38, 39 
rugulata, 453, 183—28 
Euspira, halli, 483, 198—23, 24 
Eutaxocrinus, 177, 67—14 
fletcheri, 177, 68—10 
ithacensis, 177, 69—4 
whiteavesi, 177, 68—16 
Eutrephoceras, 549 

alcesense, 549, 225—4, 5 
dekayi, 549, 225—1-3 
dekayi mortonense, 549 
Eutrochocrinus, 197, 71—7 
christyi, 197, 75—8; 76—21 
Evactinopora, 270 
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Evaotinopora, grandis, 270, 103—12 
radiuta, 270, 271, 103-8-11 
Exiteloceras, 593 

parienso, 593, 240—7-9 
Exochops, 645, 651 
portlocki, 645, 276—7 
Exocycloida, 221 
Exogyra, 397 

arietina, 397, 156—11, 12 
cancellata, 399, 156 15; 157 4 

columbella, 397, 156—1-3 

costata, 4, 231, 233. 397, 399. 156—13. 14; 157—2. 3 
laeviuscula, 397, 156—4, 5 
olisiponensis. 397, 156—6 
ponderosa, 233, 397, 156—9, 10; 157 1 

texana, 397, 156—7, 8 
Extrasiphonata, 366, 565 

F 

Facetal, canalis, 209, 79—23 
corrugatus, 209, 79—16 
lineatus, 209, 79—18 
tuberculatus, 209, 79—15 
Falsifusus, 507 

meyeri, 507, 208—16 
Fanninoceras, 585 

fannini. 585, 241—11, 12 
Fardenia, 343 
scotica, 343 

subplana. 343, 132-36-40 
Fasciculiconcha, providencesis, 401, 159—20 
Fascifera, 357 

subcarinata, 357, 139—35-39 
Fasciolaria, 507 

culbertsoni, 507, 208—10, 11 
rhomboidea, 507, 208—8 
utahensis, 507, 208—9 
Favistella, 97 

alveolata, 99, 32—4, 5 
halli, 99, 32—3, 8. 9 
stellata, 97, 99, 32—6, 7 
Favositella, 253 

laxata, 253, 96—10 
Favosites, 83, 105, 107, 109 
aspera, 107, 37—16 
canadensis, 107, 37—9, 10 
emmonsi, 107 

favosus, 1, 105, 107, 36—10-12 
gothlandicus, 105 
hamiltoniae, 107, 37—6-8 
helderbergiae, 107, 37—1, 2 
hemispherica, 107 
interpuncta, 253 
iimitaris, 107, 37—14, 15 
niagarensis, 107, 36—13-17 
placenta, 107, 37—11-13 
prolificus, 107 
turbinatus, 107, 37—5 
winchelli, 107, 37—3, 4 
Favositidae, 105 
Favulella, 682 

favulosa, 682, 286—37-41 
Fenestella, 263 
cinctuta, 264 
orassa, 263 
lata. 263 
perforata, 263 
subquadrans, 264 
Fenestralia, 264 

sancti-ludovici, 264, 100—25 
Fenestrapora, 263 
biperforata, 263 
occidentalis, 263, 99—34 
Fenestrellina, 263, 264 
cestriensis, 263, 99—24 
elegans, 263, 99—22, 23 


Fonoatrelliim, cnmciaia, 263, 99—26, 27 
mimiest, 263, 99—25 
Stellatn, 263. 99—28 
((Minx, 263, 99—29, 30 
Ficopsis, 500 

pcnitii. 500, 205—17 
remondi. 500. 205—15. 16 
Ficus, 500 

intermedia, 500 
inississippiensis, 500, 205—23 
Filifascigera, 251 

megaera. 251, 95—27, 28 
Fimbrispirifor, 323 

divaricatus, 323. 123—1, 2 
venustus, 323, 122-32-34 
Finkelnburgia, 298 

armunda, 299, 112—28-30 
bellatula, 298. 112-22-27 
finkelnburgi, 298 
Fissuridea, 435, 480 
Fistulata, 143 
Fistulipora, 255 

carbonaria, 255, 96—22, 23 
minor, 255 
neglecta, 255, 96—21 
peculiars, 271 
Flabellammina, 15 
alexanderi, 15 
saratogaensis, 15, 1—13 
Flabellum, 122 

cuneiforme, 122, 46—4 
cuneiforme lerchi, 122, 46—5 
cuneiforme pachyphyllum, 122, 46—8 
favonium, 122 
merriami, 121 

redmondianum, 122, 46—6. 7 
Fletcheria, 103 

guelphensis, 103, 36—3-5 
tubifera, 103 
Flexibilia, 177 
Flexicalymene, 641, 645 
meeki, 645, 272—1, 2 
senaria, 645, 272—3-5 
Floridina, 273 

regularis, 273. 103—23 
Floridinella, 273 

vicksburgica, 273, 275, 104 5 

Flustra, coriacea, 273, 103—26 
lanceolata, 267 
parallels, 270 
savartii, 273 
Foersteria, 457 
Foraminifera, 12 

Forbesiocrinus, 179, 66—14; 67 8 

burlingtonensis, 179, 68—20 
communis, 179, 68—19 
incurvus, 179 

multibrachiatus, 179, 68—4 
nuntius, 183 
pyriformis, 179, 68—13 
saffordi, 179, 68—21 
thiemi, 181 
Fordilla, 660 

troyensis, 660, 279—5, 6 
Fragilaria, floridana, 301—29 
Frankeina, 15 

goodlandensis, 15, 1—14 
Frondicularia, 32 

archiaciana, 32, 6—17 
christneri, 32 
complanata, 32 

Frustulia, lewisiana, 301—21, 22 
Fucoides, cauda-galli, 719 
encoelioides, 717 
harlani, 719 
linearis, 234 
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Fucoides, scrra, 69 
Fulgur, 501 
carioa, 501 

Fulguroficus, juvenis, 500, 205—13, 14 
Fulgurofusus, 507 

henckeni, 507, 208—19 
quercollis. 507, 208—20 
Fungia. coronula, 117 
Fusimitra, 509 

polita, 509, 210—1 
Fusispira, 477 

inflatus, 477, 195—19 
subbrevis, 477, 195—18 
ventrioosa, 477 
Fusulina, 1, 19, 21, 23 
acme, 23. 3—16, 17 
cylindrica, 21, 23 
eximia, 21, 23, 3—15, 20 
girtyi, 21. 3—21, 22 
haworthi, 21, 3—18, 19 
leei, 21, 3—25, 26 
novamexicana, 21, 3—23, 24 
sphaerica, 21 
Fusulinella, 19, 21 
bocki, 21 

dakotensis, 21. 3—30-32 
euthysepta, 21 
iowensis, 21, 3—33, 34 
primaeva, 21, 3—37, 38 
serotina, 21. 3—35, 36 
Fusulinidae, 19 
Fusus, 435 

averillii, 508, 509 
barbarensis, 505 
caloosaensis, 507 
cinereus, 505 
ficulneus, 501 
4-costatus, 505 
noae, 501 
ottonis, 507 
quercollis, 507 
substriatus, 507 
tippana, 507 
trabeatus, 500 
trivolvus, 501 

G 

Galateacrinus, 165 
allisoni, 165, 64—13 
ewersi, 165, 64—14 
stevensi, 165, 62—2; 64—15 
Galeodea, 500 

koureos, 500, 205—29 
millsapsi, 500, 205—26-28 
Gasconadia, 459 

putilla, 459, 186—9-11 
Gaspelichas, 647 

forillonia, 647, 271—20, 21 
Gasterocomidae, 153 
Gastrioceras, 573 
abichianum, 573 
branneri, 573, 235—6-8 
listeri, 573, 235—1, 2 
russiense, 573 
Gastrocaulia, 283 
Gastroplites, 589 

canadensis, 589, 244—7, 8 
Gastropoda, 366, 433 
opercula, 447 
Gaudryina, 18 
bulletta, 18 
rugosa, 18 

triangularis, 18, 2—10 
Gaurocrinus, splendens, 187 
Gazacrinidae, 189 
Gazacrinus, 189, 70—5 


Gazacrinus, inornatus, 189, 72—11 
ramifer, 189, 72—10 
stellatus, 189, 72—9 
Geinitzina, 17 

ciscoensis, 18, 2—6 
Geisina, 679 

arcuata. 679, 285—21, 22 
gregaria, 679, 285—20 
Geisonoceras, 537, 539 
filosum, 537, 219—7, 8 
Geisonocerina, 539 

wauwatosense, 539, 219—9 
Gemmula, 513 
Genevievella, 625 

neunia, 625, 265—10-12 
Gennaeocrinus, 191, 70—14 
carinatus, 191, 75—23 
eucharis, 191, 75—22 
Geodites, bifurcatus, 56, 16—24, 25 
carbonarius, 56, 16—20, 22 
deflecturus, 56, 16—23 
pateus, 56, 16—21, 26 
Gephyrea, 234 
Geraocrinus, 151 
Geronticeras, 473 
Gervillia, 389 
ensiformis, 389 
longispina, 391 
montanaensis, 389, 150—11 
propleura, 389, 150—21 
solenoides, 389 
subtortuosa, 389, 150—20 
Gervilliopsis, 389 

ensiformis, 389, 150—13, 14 
Gigantoceras, 555 

cancellatum, 555, 228—4 
inelegans, 555, 228—3 
Gilbertsocrinus, 185, 70—4 
calcaratus, 185 
fiscellus, 187, 73—4 
spinigerus, 187, 73—5 
tuberosus, 187, 73—1, 2 
typus, 187, 73—3 
Gilmocrinus, 169 
iowensis, 169, 60—3 
Girtycoelia, 56 

typica, 56, 17—12, 13 
Girtyella, 364 

indianensis, 365, 143—24-26 
intermedia, 365 
turgida, 365, 143—21-23 
Girtyoceras, 571 

limatum, 571, 234—1-3 
meslerianum, 571 
Girtyspira, 477 

canaliculata, 477, 195—15 
minuta, 477, 195—13, 14 
pygmaea, 477, 195—11, 12 
Girvanella, 715 
sp., 302—14 
Gissocrinus, 155 
arthriticus, 155 
lyoni, 155, 55—12 
Glabrocingulum, 455 
beggi, 455 

grayvillense, 455, 184—21-23 
wannense, 455, 184—24 
Gladiolites, geinitzianus, 75 
Glaphyrites, 573 
Glaucocrinus, 151 
Glauconia, 491 
Glauconome, marginalis, 265 
Globigerina, 41, 43 
bulloides, 41 
cretacea, 41, 11—1 
Globigerinidae, 12 
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Globivalvulina, 29 
biseriolis, 29, 5 15 

Globorotalia, 43 
fohsi, 43, 11—8 
Globorotaliidae, 12 
Globotruncana, 43 
cretacea, 43, 11 9 

Globulina, 32 
gibba, 32, 7—2 
Glochiceras, 685 

galar, 585, 241 8-*-10 

Glossites, 371 

lingualis, 371, 144 28 

Glossocrinidae, 157 
Glossocrinus, 157 
Glossograptus, 65, 75, 22 13 

ciliatus, 75, 22 14 

quadrimucronatus, 75, 22—12, 13 
quadrimucronatus approximates, 75 
quadrimucronatus cornutus, 75, 22—18 
whitfieldi, 75, 22—19 
Glossopleura, 605, 611 
boccar, 611, 258 10 

producta, 611, 258—4, 5 
Glycymeris, 368, 383 
idonea, 383, 148 12, 13 

perrini, 383, 148—11 
subovata, 383, 148—14, 15 
Glyphaspis, 611 

capella, 611, 259—14-16 
Glyphioceras, 571 
Glyphis, 480 

Glyphodiscus, stellatus, 301 16 

Glyphostomella, 17 

triloculina, 17, 1—18, 19 
Glyptagnostus, 600 
angelini, 600, 251—28 
toreuma, 600 
Glyptocrinidae, 199 
Glyptocrinus, 199, 70—10 
decadactylus, 199 
dyeri. 199, 73—23 
harrisi, 189 
lacunosus, 183 
nobilis, 187 
subnodosus, 183 
Glyptocystites, 128 

multiporus, 128, 129, 49 1-3 

Glyptodesma, 383 

erectum, 383, 149—7, 8 
Glyptograptus, augustifolius, 73, 22 22 

dentatus, 73, 22—4, 5 
eugiyphus, 73, 22—2 
Glyptopleura, 681 

alvea, 681, 285—56, 57 
bristoli, 681, 285—47 
coryelli, 681, 285—52 
decacostata, 681, 285—48 
henbesti, 681, 285—49, 50 
inopinata, 681, 285—53-55 
resupinata, 681, 285—51 
spinosa, 681, 285—52 
Glyptopleurina, 681 
bulbosa, 681, 286—9 
flexuosa, 681, 286—1-3 
iniqua, 681, 285—58, 59 
longuronis, 681, 286—4-6 
minuta, 673 
montifera, 681, 286—8 
ochersi, 681, 285—60 
Glyptopleuroides, 681 
insculptus, 681, 286—22 
Glyptopora, 270 

sagenella, 270, 102—18 
Glyptorthi8, 282, 297 

bellarugosa, 297, 111—14, 15 


Glyptorthis, inscuiptu, 2>)ill—9-iJ 
Gxwthudontidae, 245 
Gnathodus, 245 

nmcrolobatus, 245, 94 - 65 
mosquensis, 245 
pustulosus, 245, 94—59-61 
Gnorimocrinus, 177, 07—12 
cirrifcr, 177. 54—12 
Goidius, 653 

Gomphoccras, bohemitum, 559 
cassincnse, 533 
indianense, 559 
oviformc, 559 
Gomphocystites. 129 
glans, 129. 48—13. 14 
Gondolella, 244 
elegantula, 244 
merrilli, 245. 94-32-34 
Goniasma, 459 

lasallensis, 459, 185—21 
Goniatites, 571 
abichianus, 573 
artiensis, 569 
bidens, 567 

crenistria, 571, 234—4, 5 
cyclolobus, 567 
falx, 569 
gilbertsoni, 575 
goniolobus, 571 
gorbyi, 567 
iowensis, 573 

kentuckiensis, 571, 234—9, 10 
lutheri, 565 
lyoni, 567 
marcellensis, 545 
missouriensis, 573 
orbignyana, 569 
oweni parallela, 571 
rotatorius, 573 
simulator, 565 
sobolewskyanus, 577 
spiralis, 571 
striatus, 573 
uniangularis, 567 
vanuxemi, 565 
Goniobasis, 489 

chrysalis, 489, 200—4 
osculata, 489 
Gonioceras, 553, 555 
anceps, 553, 227 15 

lambei, 555 
Goniocrinus, 158 

sculptilis, 158, 57—7 
Gonioglyphioceras, 571 
Goniograptus, 69 

thureaui postremus, 69, 21 2 

Gonioloboceras, 571 

goniolobum, 571, 234 24, 25 

welleri, 573, 234 22, 23 

Goniophora, 411 

bellula. 411, 413. 164—12 
cymbiformis, 411 
hamiltonensis. 413, 164 13 

perangulata, 413, 164 14 

Goniopora, 117 
pedunculata, 117 
reussiana, 117, 43 16, 17 

Goniopygus, zitteli. 226, 88—19, 20; 
Goiiiospira, 449, 459 
filosa, 449 
Goniostropha, 459 
Gorgonia, retiformis, 65 
Gosseletina, 453 

spironema, 453, 183 33 

subglobosa, 453, 183 32 

Gosselettia, 387, 453 


89—22, 23 
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( fosaclcttia, devonica, 387 
triquetra, 387, 150—G 
Gouldina, 715 
Graftonoceras, 543 

graftonense, 543, 222—4. 5 
Grammysia, 369. 371 

arcuata. 371, 144—26. 27 
bisulcata. 371, 144—20 
communis, 371, 144—23 
hannibalensis, 371, 144—18, 19 
nodocostata, 371, 144—24, 25 
Grammysioidea, 371 

aiveata, 371. 144—21. 22 
princiana. 371 

Granocardium, dumosum, 425, 169—7, 8 
tenuistriatum, 425, 169—2-4 
Graphiocrinus, 171 
encrinoides, 171 
kingi, 171, 65—18 
quatuordecimbraehialis, 175 
Graphiodactylus, 681 

arkansanus. 681, 285—40-42 
granopunctatus, 681, 285—43-46 
Graptacme, 521 

mediaviense, 523, 214—24, 25 
minutistriatum, 523, 214—12, 13 
Graptolithus. bicornis. 71 
byronoides, 69 
flaccidus, 71 
foliaceus, 73 
geinitzianus, 75 
gracilis, 71 
hallianus, 65 
logani, 69 
murchisoni, 70 
octobrachiatus, 69 
ramosus, 71 
Graptoloidca, 65, 69 
Graptozoa, 58, 64 
Greenops, 647 

boothi, 647, 274—11, 12 
Griffithides, 645, 647, 651 
bufo, 647, 275—9 
longiceps, 647 
morrowensis, 651 
pustulosus, 647, 275—10-12 
Griphoporella, 715 
Gryphaea, 397 
arcuata, 397 

convexa, 397, 155—15. 16 
corrugata, 397, 155—10, 11 
corrugata belviderensis, 397 
corrugata hilli, 397 
corrugata tucumcarii, 397 
mutabilis, 397, 155—12 
navia, 397, 155—4, 5 
newberryi, 397, 155—19 
vesicularis, 397, 155—12 
washitaensis, 397, 155—6, 7 
wratheri, 397, 155—20, 21 
Gryphaeostrea, vomer, 397. 155—1, 2 
Gryphites, speluncaria, 393 
Grypophyllum, 95 
denckmanni, 95 
giganteum. 95, 29—24 
Giimbelina, 33 

globulosa, 33, 8—1 
Giimbelitria, 33 
cretacea, 33, 8—2 
Gunteria, 18 

floridana, 18, 2—15-17 
Guttulina, 32 
communis, 32 
problema, 32, 7—1 

Gymnotoceras, russelli, 579, 238—15-17 
Gypidula, 303, 305 


Gypidula, coeymanensis, 305, 115— 1-3 

lowryi, 305, 115-4, 5 

pseudogaleata, 305, 115—6. 7 
romingeri, 305, 115—8, 9 
Gypsina, 43 

rubra, 43, 10—11 
Gyroceras, harttii, 545 
inelegans, 555 
serratum, 547 
Gyrodes, 483 

abyssina, 483, 198—16, 17 
conradi, 483. 198—18, 19 
conradiana, 483 
crenatus, 483, 198—10-12 
depressa, 483, 198—20 
expansa, 483, 198—21, 22 
petrosa, 483, 198—13-15 
supraplicatus, 483, 198—10-12 
Gyroidina, 37 

girardana, 39, 9—4 
orbicularis, 37 
Gyronema, 451 

historicum, 451, 182—29, 30 
pulchellum, 451, 182—34 
Gyroporella, 715 

maxima, 302—16-19 
Gyrotrema, 443 

H 

Hadrophyllum, 85 

aplanatum, 85, 23—29, 30 
orbignyi, 85, 23—24, 25 
ovale, 85, 23—26-28 
Haeretocrinus, 159 
Haimesiastraea, 122 
conferta, 122, 46—1-3 
Haliotis, 435, 473. 480 
asininus, 480 
lasia, 480, 197—19. 20 
Hallia, 93 
insignis, 93 
vesiculata, 93, 29—19 
Hallicystis, 128 

imago, 128, 48—15 
Halliella, 665 

labiosa, 665, 281—15-17 
retifera, 665, 281 —14 
Halloceras, 545 

undulatum, 545, 222—14 
Hallocrinus, 157 

ornatissimus, 157, 57—24 
Hallograptus, mucronatus, 75, 22—17 
Hallopora, 261 
dalei, 261, 99—11 
elegantula, 261, 99—6, 7 
multitabulata, 261, 99—8-10 
ramosa, 261 
rugosa, 261, 99—5 
Halobia, 393 

cordilierana, 393, 153—3 
salinarum, 393 
superba, 393, 153—2 
Halymenites, 717 
brongniarti, 717 
major, 717, 303—20 
Halysiocrinus, 145 

dactylus, 145, 147, 55—5 
nodosus, 147, 55—9 
Halysites, 113 

catenularia, 113, 41—4-10 
catenulatus, 113 
compactus, 113, 41—11-14 
gracilis, 113, 41—1-3 
labyrinthicus, 113, 41—16, 17 
microporus, 113, 41—15 
Halysitidae, 105 
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Hamiltonolla, 085 
Hamitos, 583, 593 
attonufttus; 583 
fremonti. 583, 240—12 
Hamulus, 233 

onyx, 233, 92-21-24 
squamosus, 233, 92 25 

Hantkenina, 41 

alabamensis, 41, 11—4 
Hapalocrinus, 203 
cirrifer, 203, 77—21 
gracilis, 203, 77—15 
Haploceras, 585 

zacatecanum, 585, 241 1, 2 

Haplocrinites, 147, 52—2 
clio, 147, 56—14 
sphaeroideus, 147 
Haplocrinitidae, 147 
Haplocrinus, elegans, 203 
Haplocystis, 131 
Haplocystites, 131 
Haplocytheridea, 689 

blanpiedi, 689, 290—18-22 
monmouthensis, 689, 290—1-4 
montgomeryensis, 689, 290—12-14 
sabinensis, 689, 290—5-8 
subovata, 689, 290-26-29 
Haplograptus, 69 

wisconsinensis, 69, 20—7, 8 
Haplophragmium, 15 
taylorensis, 15, 1—16 
Haplophragmoides, 15 
glabra, 15, 1—11 
Haplospira, 469 
Haplostiche, 13 

texana, 13, 1—7, 8 
Hapsiphyllum, 87 

calcariforme, 87, 24—25-27 
Hardouinia, 225 

aequoreus, 225, 86—13-15 
florealis, 225, 86-10-12 
Harpactocarcinus, 701 

americanus, 701, 296—5-10 
Harpago, tippana, 499 
Harpes, primus, 645 
Harpoceras, 583 
falcifer, 583 

propinquum, 583, 240—13, 14 
Harrisoceras, 539, 219—16 
orthoceroides, 539 
Harttina, indianensis, 364 
Hastigerina, digitata, 41 
Hastigerinella, 41 
watersi, 41, 11—7 
Hastula, 511 

simplex, 513. 210—28, 29 
Haustator, 491 

pacheoensis, 493, 202—13, 14 
whitei, 491, 201—6 
Healdia, 682, 685 

cuneata, 683, 287—10 
limacoidea, 682, 287—4-6 
simplex, 682, 287—11 
triangularis, 682, 287—3 
vinitaensis, 682, 287—1, 2 
Hebertella, 281, 299 

frankfortensis, 299, 112—52, 53 
lineolata, 301 
sinuata. 299, 113-14-20 
Hederella, 251 
canadensis, 251 
filiformis, 251, 95—11 
Hedstromia, 715 
Heilprinia, 505, 507 

caloosaensis, 507, 208—15 
equalis, 507, 208—14 


Hi'lcion, piitcllifoimis, 519 
llolrioviclla, 439 

Hubiugosit, 439, 175—5-10 
Helcioiiopsi.t, 437 
Helenia, 525 

holla, 525, 214—37 
Helirites, deiphiuuloidej, 4 53 
llelirocerus, 593 
aiinulatuvri, 593 
mivarroenso, 593, 246—10 
ruheyi, 593, 240—11 
11 elicograpsus, 71 
Helicotoma, 467 

planulata, 467, 1H9—9 
umbilicata, 467. 189—16, 17 
uniangulata, 467, 189—14, 15 
Helictostylus, 475 
Heliolites, 103 

elegans, 103, 34—17 
interstinctus, 103, 35—1-5 
me gas tom a, 103, 34—18 
H61iolithe, pyriforme, 103 
Heliophrentis, 91 
alternata, 91 
Heliophyllum, 83, 95, 97 
halli. 97, 31-8-11 
tenuiseptatum, 97 
Helix, 521 

carinatus, 457 
cornea, 519 
haliotoides, 481 
leidyi, 521, 213—9, 10 
margarita, 480 
pomatia, 521 
vetusta. 521. 213—18, 19 
viviparus, 485 
Helminthozyga, 463 

vermicula, 463, 187—14, 15 
Helopora. 265 
dendrina, 258 
fragilis, 265 

harrisi, 265, 100—31, 32 
spiniformis, 265, 100—28-30 
tenuis, 265 
Hemiaster, 225 

calvini, 226, 89—7, 8 
lacunosus. 219. 225, 87-10-12 
parastatus, 225, 87 13-16 

riovistae, 226 
slocumi, 225, 87—10-12 
texanus, 225, 87—7-9 
Hemiaulus, claviger, 301—1 
Hemicosmites. subglobosus, 129 
Hemicystites, 131 

carbonarius, 131, 49—14 
chapmani, 131, 49—15 
devonicus, 131, 49—23 
granulatus, 129 
parasiticus, 131, 49—13 
stellatus, 129 
Hemifusus, remondii, 500 
Hemigordius, 29 

calcareus, 29, 5—10 
Hemiphragma, 259 

imperfectum, 259, 98 26, 27 

tenuimurale, 259, 98—33, 34 
whitfieldi, 259, 98 25, 35 
Hemipronites, apicalis, 298 
Hemithyris, 106—7 
Hemitrypa, 264 
lata, 263 
oculata, 264 

proutana, 264, 100 1, 2 

Hemizyga, 463 
corona, 463 
elegans, 463, 187 18 
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IIr-nii^yga, gracilis* 463 
infiata, 463. 1H7—17 
Herroglossa, 549 

alrichi, 549. 225—7-9 
Heroorhynchus. 507 

rnallueforme, 507. 208—21. 22 
Heritschia, 87, 89 

coiumbica, 87. 25—29 
girtyi, 87, 25—12, 13 
Hcrnodia, 251 

humifusa, 251, 95—25 
Hesperonomia, 297 
autelopensis, 297 
rr&ssa, 297 

planidorsalis, 297. Ill—16-20 
Hesperorthis, 282, 295, 297, 301, 355. 105—5; 106—3 
tricenaria, 297, 111 —1-5 
Hetei actinellida, 56 
Heteralosia, 349 

slocumi, 349, 135—36, 37 
Heteraster. 225 
orbignyi, 225 
Heterelasma, 364 
shumardianum, 364 
sp., 364, 143—17-20 
Heterocoelia, 56 

beedei. 56, 17—4, 5 
Heterocrinidae. 149 
Heterocrinus. 149, 52—11 
constrictus. 149 
crassus, 143 
geniculatus, 145 
heterodactylus, 149, 52—11 
simplex. 145 
Heterophrentis. 91 

nevadensis. 91, 28—13-15 
prolifica, 91, 28—7-11 
simplex, 91, 28—12 
Heteropora, dirhotoma, 251 
Heterorthina, 1U6—10 
Heterorthis. 355 

clytie, 355, 139-27-29 
Heterostegina. 33 
depressa, 33 
ocalana, 33, 7—14 
Heterostomella, 18 
foveolata, 18, 2 —12 
Heterotrypa, implicata, 259 
Hexacoralla, 81, 83, 115 
Hexacrinites, 197 

occidentalis, 197, 78—8 
Hexacrinitidae, 197 
Hexactinellida, 49, 53, 56 
delicatula, 56, 16—32-35 
Hexactinia, 115 
Hexagonaria, 95 

anna, 95. 30—19, 20 
parvula, 95, 30—13, 14 
percarinata, 95, 30—16-18 
prisma, 95, 30—11, 12 
Hexalonche, microsphaera. 48, 14—24 
Hexameroceras, 561 

hertzeri, 561, 230—12, 13 
Hexastylus, basiporosus, 48, 14—27 
Hibbardella, 241, 243 
angulata, 241, 93—73 
Hindeodella, 240, 241 
acuta, 241, 93—47 
subtilis, 241 
Hindia, 53 

fibrosa, 53, 16—1 
parva, 53, 16—2-4 
Hipparionyx, 343 

proximus, 343, 134—6, 7 
Hipponicharion, 657 
eos, 657 



Hipponicharion, minus, 657, 278—14 
Hippothoa, delicatula, 250 
Hirudinea, 228 
Histocrinus, 169, 171 
coreyi, 169, 60—22 
Holaster, 225 
nodulosus, 225 

simplex, 225, 226, 86—19-21; 89—10-12 
Holcoscaphites, 589 
Holectypus, 221 
charltoni, 221 
limitis, 221. 226, 90—5 
planatus, 221. 226, 84—4-9 
Hollina, 671 

insolens, 671, 282—11, 12 
Hollinella, 669 

bassleri. 669, 282—14, 15 
dentata, 669 

emaciata, 669, 282—16-18 
kolmodini, 669, 282—1-3 
longispina. 669, 282—5, 6 
moreyi, 669, 28-2—4 
radlerae, 669, 282—7-9 
Holmia, broggeri, 609 
rowei, 611 
walcottanus, 619 
Holochoanites. 366, 533 
Holocystites, 125 
Holopea, 469 

ampla, 469, 192—3, 4 
mima, 473 
proutana, 471 
pyrene, 469, 192—5, 6 
rotunda, 469, 192—7 
sweeti, 447 

symmetrica, 469, 192—8 
Holopella, 461 
Holoporella, 276 

orbifera, 276, 104—16 
Holothuroidea, 123, 227 
Holtedahlina, 343 

sulcata. 343, 132—30-33 
Holteria, 611 

problematica, 611, 259—20, 21 
Homagnostus, 600 

obesus, 600, 251—9, 10 
Homalocrinidac, 181 
Homalophyllum, 91 

calceolum, 93, 28—23, 24 
ungula, 91, 28—18-22 
Homocrinidae, 145 
Homocrinus, 145, 52—7 
parvus, 145, 52—7; 53—4 
scoparius, 158 
Homoeospira, 361 

evax, 361, 141—25-27 
Homopoda, 599, 655 
Homotelus, 639, 647, 654 
obtusus, 647, 268—6, 7 
ulrichi, 647, 268—8 
Homotreta, 289 

interrupta, 289, 108—40-43 
Homotrypa, 257 
curvata, 257 

flabellaris, 257, 97—9, 10 
minnesotensis, 257, 97—6-8 
subramosa, 257, 97—11-13 
Honeoyea, 385 

erinacea, 385, 149—20, 21 
Hopkinsina, 37 

danvillensis, 37, 8—20 
Hoplites, canadensis, 589 
Hoploscaphites, 589 
Hormocrinus, 181, 66—2 
tennesseensis, 181, 54—6 
Hormotoma, 457 
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Hormotoma, bellicincta, 4/>9, 185—28 
gigantoa, 459, 185 22 

gracilis, 457, 185—12—17 
major, 459, 185—25-27 
trentonensis, 459, 185—23, 24 
whiteavesi, 459, 185—29 
Hormotomina, 459 
Housia, 625 

canadensis, 625, 265—7, 8 
varro, 625, 265—9 
Hudsonaster, 211 

matutinus, 211, 80—5 
narrawayi, 211, 80—6 
Hudsonospongia, 53 

cyclostoma, 53, 15—10-12 
Huenella, 301 

texana, 301, 114—15 
Hughmilleria, 709 

shawangunk, 709, 299—5, 6 
socialis, 709, 299—11 
Hungaia, billingsi, 647 
Huronia, 553 

bigsbyi, 553, 227—8 
bigsbyi intermedia, 553, 227—4 
inflecta, 553 
vertebralis, 553, 227—7 
Huroniella, 553 

inflecta, 553, 227—5, 6 
Hustedia, 363 

hessensis, 363, 141—46—48 
mormoni, 363, 141—43-45 
Hyalostella, diabola, 56, 16—16 
Hyattidina, 331 

congesta. 331, 127—1-4 
Hybochilocrinus, 147 
americanus, 147, 56—2 
rowleyi, 147, 56—1 
Hybocrinidae, 151 
Hybocrinus, 151, 52—3 
conicus, 151, 53—22 
tumidus, 151, 53—3 
Hybocystites, 151, 52—3 
eldonensis, 151, 53—1 
problematicus, 151 
Hydnoceras, 55 

tuberosum, 55, 16—19 
Hydractinia, 59 

Hydreionocrinus, acanthophorus, 165 
crassidiecus, 163 
daileyi, 163 
noduliferUs, 161 
spinosus, 167 
subsinuatus, 163 
Hydriocrinus, 159 
Hydrocorallinae, 58 
Hydrotribulus, 503 

nodosus, 503, 207—1, 2 
Hydrozoa, 58 
Hylodecrinus, 161 
asper, 161, 60—4 
sculptus, 161, 60—2 
Hymenocarina, 655 
Hymenocaris, 655 
perfecta, 655, 277—1 
vermicauda, 655 
Hyolithellus, 77, 525 
micans, 525, 214—32-36 
Hyolithes, 523, 525 

acadicus, 525, 215—15 
acutus, 523 

americanus, 525, 215—1-6 
baconi. 525. 215—42-44 
billingsi. 525. 215-7-9 
communis, 525, 215—34-41 
danianus, 525, 215—14 
decipiens, 525, 215—50-52 


Hyolithes, impar, 525, 215—10- J3 
intermcdius, 525 
neapolis, 525, 215—47-49 
primordial is, 525, 215—45, 46 
princeps, 525, 215—16 -20 
quadricostatus, 525, 215—24-26 
shaleri. 525, 215-31-33 
similis, 525, 215-21-23 
terranovicus, 525, 215—27-30 
Hyolithidae, 77 
Hyporammina, vagans, 15 
Hyperamminelln, elcgnns, 13 
Hyperamminoides, 13 
elegans, 13, 1—3, 4 
Hypergonia, 459 
Hyphantozyga, 4C3 
gracilis, 463, 187—16 
Hypophylloceras, onoense, 581, 239 19 

Hypothyridina, 313 

emmonsi, 315, 120—1-4 
venustula, 315, 120—5-7 
Hypselentoma, 453 
Hypseloconus, 439 

elongatus, 439, 175—16 
recurvus, 439, 175—14, 15 
reourvus elongatus, 439 
Hypselocrinus, 169 
aroanus, 169, 58—17 
douglassi, 169, 60—8 
hoveyi. 169. 60—21 
lasallensis, 169, 57—17 
maccabei, 169, 60—9 
macoupinensis, 169, 57—19 
sansabensis, 169, 60—10 
Hypsocrinus, 147 
Hystricurus, 647 

conicus, 647, 267—27 
missouriensis, 647, 267—28, 29 

I 

Ichthyocrinidae, 183 
Ichthyocrinus, 183, 66—11, 15 
corbis, 183, 68—11 
devonicus, 183, 68—17 
laevis, 183. 68—3 
nobilis, 177 

subangularis, 183, 54—5 
Ichthyosarcolites, 421 
Icriodus, 235, 245 
alternatus, 245 
curvatus, 245, 94—62 
expansus, 245, 94—63 
latericrescens, 245. 94—64 
symmetricus, 245, 94—65 
Idahoia, 625 

hamulus, 625, 265—18, 19 
serapio, 625, 265—20, 21 
wisconsensis, 625, 265—17 
Iddingsia, 627 

similis, 627, 265—15, 16 
Idiognathodus, 246 
claviformis, 246 
delicatus, 246, 94—56-58 
Idiohamites, fremonti, 583, 240—12 
Idiostroma, 63 
Idiostromidae, 63 

Idmonea, triforata, 251, 95—23, 24 
Idoceras, 585 

viverose, 585, 242—6, 7 
Idonearca, 379 

antrosa, 379, 147—9 
carolinensis, 379, 147—4, 5 
truncata, 379, 147—3 
vulgaris, 379, 147—7, 8 
Igoceras, 473 
Ildraites, 231 
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IldraiteB. bipennis, 231, 91—76 
duplex, 231. 91—74. 75 
Ilionia, ohioensis, 423, 168—13 
Illaenurus, 627 

albertensie. 627, 260—15 
quadratus, 627. 260—16-19 
Illaenus, 639. 647, 654 

amerieanus. 647, 268—16-18 
Imitoceraa. 573 

grahamcnse, 573, 234—18, 19 
Inadunata, 143 
monocyclica, 143 
Inarticulata. 281, 283 
Indiana, 657 

faba. 657, 278—8-12 
lippa, 657 
Infusoria, 11 
Inocaulis, 67 

plumulosus. 67, 20—9 
rumulosus, 67, 20—10 
Inoceramus, 389, 395 
altus, 389 

barabina, 389, 151 —17, 18 
chemungensis, 387 
comancheanus, 389, 151—11 
cuvier, 389 

deformis, 389, 151—16 
dimidius, 389. 151—3, 4 
fragilis, 389, 151—6 
gilberti, 389, 151—7, 8 
iabiatus, 389. 151—15 
sagensis, 389, 151—12 
simpsoni, 389, 151—5 
umbonatus, 389, 151—13, 14 
unabundus. 389, 151—9, 10 
undulato-plicatus, 389, 151—2 
Insecta, 599, 701 
In9titella, 351 

leonardensis, 351, 138—3-5 
Intrapora, 269 

puteolata, 269, 101—27 
Intricaria, reticulata, 261 
Introsiphonata. 366, 565 
Iocrinidae. 143 
Iocrinus, 143, 155, 52—15 
crassus, 143, 52—15; 53—2 
eubcrasaus, 143, 53—10, 11 
Iphidea, sculptilis, 287 
Irvingella, 623, 627 
major, 627, 265—25 
media, 627, 265—26, 27 
I&chadites, 57 

iowensis, 57, 17—27, 28 
Iachnochiton, 527 

magdalenensis, 527, 216—17-21 
Ischyrodonta, 381, 411 
truncata, 381, 148—3, 4 
unionoidea, 381, 148—1. 2 
Isocardia, 425 
cor, 425 

fraterna, 425, 169—18, 19 
unioniformis, 373 
Isocardiacea, 425 
Isochilina, 664 

jonesi, 664, 280—14-16 
Ottawa, 664, 280—13 
Isodonta, 366, 401 
Isonema, 471 
depressum, 471 
humile, 471, 193—24 
Isorophus, 129 

cincinnatiensis, 131, 49—8 
Isorthis, 357 

arcuaria, 357, 139—51-53 
pereiegans, 357, 139—50 
szajnochai, 357 


Isoteloides, 647 

canalis, 647, 268—9, 10 
Isotelus, 647 
bearsi, 654 

brachycephalus, 647, 268—19 
gigas, 1, 647, 268—2, 3 
iowensis, 647, 268—1 
rectifrons, 639 
Isotomocrinus, 149, 52 —11 
typus, 149, 52—11 
Iteacrinus, 158 

J 

Jaekelocystis, 129 

hartleyi, 129, 48—17-19 
Jahnnites, 589 
Jania, 715 
Janira, 405 

niternudia, 405 
Joleaudella, 443 
Jonesella, 667 

crepidiformis, 667, 281—21-23 
Jonesina, 679 

bolliaformis, 679, 285—28-31 
carbonifera, 681, 285—32-34 
eraterigera, 679, 285—24-27 
minnekahtensis, 681, 285—35-39 
Juresania, 281, 350 

nebrascensis, 350, 137—1-3 
symmetrica, 350, 137—4, 5 
Juvavites, 581 

brockensis, 581, 239—9-11 

K 

Kainella, 647 

billingsi, 649, 274—9 
Kallimorphocrinus, 147, 52—4 
astrus, 147, 149, 56—3 
expansus, 149, 56—4 
indianensis, 149, 56—5 
puteatus, 149, 56—6 
Kanastephanus, 585 

crickmayi, 585, 241—13, 14 
Kangarina, 689 
Kaskia, 649 

chesterensis, 649, 275—29-33 
Kellettina, 671, 673 
montosa, 673 
robusta, 673, 283—11 
Kerakephalichas, 649 

bicornis, 649, 270—11, 12 
rhinoceras, 649, 270—5 
Keratophytes, dubius, 264 
Kingena, 365 

wacoensis, 365, 143—32-34 
Kingstonia, 627 

apion, 627, 263—28-30 
waicotti, 627, 263—1, 2 
Kionoceras, 539 

austini, 541, 220—13 
cancellatum, 539, 220—9 
Kirkbya, 671 

canyonensis, 671, 282—22-25 
clarocarinata, 671, 282—21 
lindahli, 673 
lindahli arkansana, 681 
marginata, 671, 282—20 
regularia, 671, 282—19 
Kirkbyella, 671 

bellipuncta, 671, 282—43, 44 
truncata, 671, 282—45, 46 
typa, 671, 282—47 
Kirkoceras, 533 

arcuatum, 533, 217—9 
Kiwetinokia, 53 

utahensis, 53, 16—11 
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Kloedonolla, 077, 079 

gibberosa, 077, 284—19, 20 
mucor, 077, 284—25, 20 
nitida, 077, 284—21, 27-30 
pennsylvanica, 077, 284—22-24 
Kloedonia, 075, 077 

normal is, 675. 283—34-30 
pennsylvanica, 077 
susscxcnsis, 075, 282—10; 283—40 
ventralis, 075, 283—39 
Kobayashiella, 439 
Kochaspis, 011 

coosensis, 011, 257—12, 13 
dispar, 611, 257—17-19 
Uliana, 611, 257—16 
Kochiella, 013 

mansfieldi, 613, 253—7, 8 
tuberculata, 613 
Kochina, 613 

americana, 613, 253—14, 15 
Kochoceras, 551 

cuneiforme, 551, 226—8, 9 
Koenenia, emarginata, 377, 146—24 
Kokenia, 441 
Kokenospira, 441 
Koninkites, 577 
Kootenia, 613 

convoluta, 613, 257—1-4 
currieri, 613, 257—5 
dawsoni, 613, 257—6 
marcoui, 613, 257—10, 11 
Kophinoceras, 545 
Kormagnostus, 600 

simplex, 600, 251—25-27 
Kossmatia, 587 

victoris, 587, 243—1-3 
KrauseUa, 682 

arcuata, 682, 286—51-55 
inaequalis, 682, 286—48-50 
Krithe, 691 

hiwanneensis, 691, 291—33-35 
perattica, 691, 291—36, 37 
Kutorgina, 284, 293 

cingulata, 293, 110-1-3 
Kyammodes, 677 

swartzi, 677, 284—40 
tricornis, 677, 284—38. 39 
whidbornei, 677 
Kyphopyxa, 32 

christneri, 32, 6—18 


L 

Labechia, 63 

subcylindrica, 63, 19—14, 15 
Labechiidae, 63 
Lacinia, 501 

alveata, 501, 205—22 
Ladogiella, 106—12 
Laevidentalium, 521 

caduloide, 523, 214—14," 15 
martini, 521, 214—16 
pauperculum, 523, 214—7 
Lagena, 32 

hexagona, 32, 6—19 
sulcata, 32 
Lageniocrinus, 154 
Lamarckina, 37 

ripleyensis, 37, 9—2 
Lambeoceras, 555 

confertum, 555, 227—12 
lambei, 555, 227—11 
Lambeophyllum, 93 

profundum, 93, 29—3-5 
Lamellibranchiata, 367 
Lampsilis, farri, 399, 158—4 
Lampterocrinidae, 187 


LimipterocrimiB, 187, 70—2 
roeinori, 1K7, 72—17 
tennesseonsis, 187, 72—18 
Lapparia, 508 

dumosa, 508, 209—12, 13 
Laqucus, 105—1, 3 
Larraria, 715 

Larvia, davisi. 302-24-29 
Lnrviformia, 143 
Lasnnocrinus, 103 

cornutufl, 163, 02—0, 63—15 
daileyi, 103. 03—14 
Lasiocrinus, 158, 52—5 
cxpressus, 158, 53—14 
scoparius, 158, 52—5; 53—15 
Lasiograptus, 75 
costatus, 75 

mucronatus, 75, 22—17 
Latirus, 507 

aurantiacus, 507 
filicatus, 508, 208—13 
floridanus. 508, 208—12 
Latischisma, 457 
Laudonocrinus, 163, 165 
catUlus. 165, 64—9 
subsinuatus, 165, 62-10; 64—10 
Laurelocrinus, 200 

paulensis, 200, 73—20 
wilsoni, 200, 73—19 
Leaia, 660 
leidyi, 660 

tricarinata, 660. 279—30, 31 
Lebctocrinus, 159 

Lebetodiscus. chapmani, 131, 49—15 
Lecanocrinidae, 181 
Lecanocrinus, 181, 66—6, 13 
macropetalus, 181, 68 15 

pisiformis, 181, 54—2 
pusillus, 181, 54—1 
Locanospira, 4, 467 

compacta, 467, 189-32-34 
Lechritrochoceras, 543 

desplainense, 545, 222—13 
Lecythocrinidae, 154 
Lecythiocrinus, 154 
adamsi, 154, 53—20 
olliculaeformis, 154, 53—21 
Leda. 377 
Legumen, 429 

ellipticum, 429, 171—12 
Leiocidaris, 219 

hemigranosus, 219, 226, 83—16; 89 1-3 

imperialis, 219 
Leiopteria, 383 

dekayi, 383, 149—5 
laevis. 385, 149—2, 3 
rafinesquii, 385, 149—4 
subpiana, 385, 149—6 
Leiorhynchus, 311, 313 

carboniferum, 313, 119—14—16 
castaneum, 313, 119—10-13 
laura, 313, 119-5-7 
limitare, 313, 119—42 
mesacostale, 313, 119—4 
multicostum, 313, 119—8, 9 
rockymontanum, 313, 119—17-19 
Leiosoecia. 251 

parvicella, 251, 96—9 
Leiostegium, 649 

puteatum, 649, 267—20-22 
quadratum, 649, 267—16 
Lemintina, 491 
cuvieri, 491 

granifera, 491, 201—1, 2 
virginica, 491, 201—3 
Lemmatophora, 298—11 
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Lenticulina, 31 

navicnla, 31, 6—4 
rot u I at a, 31 

L^nticulites, oomplanata, 33 
J/eonardophyllum, 89 
.ids, SO, 26—1-3 
distincUim, 89, 25—26-28 
Leoo ispis, 651 

T.eopeplum, leioderma. 509, 209—14, 15 
Loopoldia. 587. 589 

victoriensis, 589, 243—6, 7 
Lepas, 695 
Leperditella, 664 
rex. 664. 280—31 
turnkla, 664, 280—32-34 
I/eperditia, 664 

alta, 664, 280—9-12 
brittanica, 664 
crepidiformis, 66/ 
fabulites, 664, 280—1-4 
inflata, 664 
Ottawa, 664 
rex, 664 

scalaris, 664, 280—5-8 
Lepetopsis, 469 

haworthi. 469, 191 —11 
levetti, 469. 191—3, 4 
parrishi, 469, 192—1, 2 
Lepidesthes, 219 

coreyi, 219, 82—16 
Lepidocoleus, 695 

sarlei, 695. 293—32-35 
Lepidoc 3 'dina, 45 

claibornensis, 45, 13—14, 15 
favosa, 47, 12—19, 20 
fragilis, 45, 13—11, 12 
gardnerae, 45, 13—17, 18 
mantelli, 45, 13—16 
morganopsis, 47 
raortoni, 45, 13—1-3 
parvula, 45, 13—7, 8 
supera, 43, 13—4, 5 
texana, 47, 13—6 
undosa, 47, 13—13 
yurnagunensis, 47, 13—9, 10 
Lepidodiscus, 131 
alleganius, 131 
pileus, 131 

squamosus, 131, 49—21 
Lepidorbitoides, 45 
minima, 45, 12—11 
rooki, 45, 12—1, 2 
Lepocrinites, 128 

gebhardi, 128, 49—5, 6 
Lepralia, punctata, 275 
Leptaena, 282, 341 

analoga, 343, 132—28, 29 
concava, 343 
nucleata, 347 
planumbona, 337 
profunda, 339 

rhomboidalis, 1, 343, 132—16—22 

richmondensis, 343, 132—23-25 

sericca, 335 

stephani, 339 

subquadrata, 337 

sulcata, 343 

unicostata, 343, 132—26, 27 
Leptaenisca, 343 

concava, 343, 132—34, 35 
Leptalosia, 349 

radicans, 349, 135—34, 35 
scintilla, 349, 135—41 
Leptarbacia, arguta, 226, 88—15—18 
Leptellina, 335 

tennesseensis, 335, 128—21—24 


Leptobolus, 285 

lepis, 285, 107—15-17 
Leptochirognathus, 237 
coalescens, 237, 93—1 
quadrata, 237, 93—11 
semifloralis, 237, 93—13 
Leptocoelia, 319 
concava, 319 

flabellites, 319, 121—26-28 
imbricata, 319 
Leptodesma, 385 

agassizi, 385, 149—14 
potens, 385 
rogersi, 385, 149—13 
Leptodus, 345 

americanus, 345, 134—30, 31 
richthofeni, 345 
Leptograptus, 71 

annectans, 71, 21—24 
Leptomitus, 51 

lineatus, 51, 15—1, 2 
zitteli, 51 
Leptoptygma, 479 

simplex, 479, 196—17, 18 
virgatum, 479, 196—19 
Leptosolen, 429 

biplicata, 429, 171—10, 11 
Leptostrophia, 341 
camerata, 341 
magnifica, 341, 131—18, 19 
Leptozyga, 461 

minuta, 461, 187—10 
Leurocycloceras, 539 

junciforme, 539, 220—2 
niagarense, 539, 220—3 
raymondi, 539, 220—4 
Leurorthoceras, 551 

hanseni, 551, 226—4, 5 
Levenea, 353 

subcarinata, 353. 138—21-23 
Levifusus, 500 

trabeatus, 501, 205—20 
Lichas, 649 
cucullus, 637 
eriopis, 645 

ferrisi, 649, 270—17, 18 
grandis, 654 
gryps, 641 
laevis, 654 
Lichenalia, 249, 271 

concentrica, 255, 271, 103—4 
Lichenocrinus, 151 
Lichenopora, 251 

grignonensis, 251, 95—29 
turbinata, 251 
Ligonodina, 241 

delicata, 241.93—74 
pectinata, 241, 93—75 
Liljevallia, 343 

adnascens, 343, 132—41, 42 
gothlandic&> 343 
Lima, 36S, 407 
macroptera, 383 
occidentals, 409, 163—14 
reticulata, 409, 163—13 
retifera, 409, 163—10 
utahensis, 409, 163—12 
wacoensis, 409, 163—11 
Limacina, 517 

elevata, 517, 213—22-24 
Limnaea, tenuicostata, 519 
Limoptera, 383 

macroptera, 383, 149—1 
Limulus, 707 

polyphemus, 707, 300—15—17 
Lindstroemella, 291 
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Lindatroemcllo, aspidium. 291, 109—27 
Linearia, 429 

motastriata, 429, 171—3, 4 
multicostata, 429, 171 5 

Lingula, 281, 285 
cobourgensis, 285 
concentrica, 291 
cuneata, 285 
davisi, 285 
elderi, 285 
iowenais, 285 
melie, 285 
nebrascensis, 285 
pinnaformis, 285 
polita, 285 
punctata, 285 
reevii, 285, 107—20 
spatulata, 285 
subspatulata, 285 
Lingulasma, 285 

schucherti, 285, 107-25-28 
Lingulella, 285, 105—2 
ampla, 285 
similis, 285, 107-3-5 
Lingulepis, 285 

pinnaformis, 285, 107 1, 2 

walcotti, 285 r 107—6, 7 
Lingulina, 32 
carinata, 32 
taylorana, 32, 6—10 
tuberosa, 37 
Linnarssonella, 289 
girtyi. 289, 109—4-8 
Linocrinus, 167 

arboreus, 167, 59—5 
asper, 167, 64—19 
compactus, 167, 64 23 

penicillus, 167, 64—20 
praemorsus, 167, 64 22 

scobina, 167, 64—24 
wachsmuthi, 167, 59—3 
Linoproductus, 351 

oklahomae, 351, 138 1, 2 

ovatus, 351, 137—32-34 
prattenianus, 351, 137 31 

Linthia, 226 
insignia, 226 

variabilis, 226, 87-17-21 
Linuparus. 699 

canadensis, 699, 295 1 

Lioclema, 259 

gracillimum, 259, 98 23, 24 

Lioderma, 508 
Liomphalus, 465 
Liopeplum, 508 
Liopistha, 415 

protexta, 415, 165—28 
Liospira, 451 

americanum, 453 
micula, 453, 183 1-6 

progne, 453, 183 13-15 

vitruvia, 453, 183—*9-12 
Liostracus, 605 
aculeatus, 605 
Liparocrinus, 157 
Liroceras, 545 

liratum, 545, 223 8-10 

missouriense, 545 
Lisania, breviloba, 631 

Lispodesthes, nuptialis, 499, 204—10, 11 
Lissochonetes, 347 

geinitzianus, 347, 135 13, 14 

Lissocoelia, 51 

ramosa, 51, 15—13 
Lithistida, 49, 51 

Lithoconus, sauridens, 513, 211 1, 2 


Lithodondron, dichotoinuni, 110 
trichotomum, 117 

Lithodesmiurn, cornigerurn, 301--15 
Lithodomus, 413 
Lithophaga, 413 

cnrolinennis, 413, 164—25-27 
mytuloidcs, 413 
Lithophyllum, 715 
Lithoporella, 715 
Lithostrotion, 89 

proliferum, 89, 26—6-8 
striatum, 89 
whitneyi, 89, 26—4, 5 
Lithostrotionello, 83, 89 
americana, 89, 26—13, 14 
castelnaui, 89, 26—9-12 
hemisphaerica, 89, 26—15-17 
unicum, 89 
Lithothamnium, 715 
isthmi, 302—33 
Litiopsis, 469 
Littorina, 489 

berryi, 489, 200—11, 12 
littoralis, 489 
scutulata, 489, 200-8-10 
Lituites, angulatum, 541 
bickmoreanus, 543 
graftonensis, 543 
seelyi, 541 
Lituola, 17 

nautiloidea, 17 
taylorensis, 17, 1—15 
Lobobactrites, 565 
clavus, 565, 231—11 
Loculipora, 263 

perforata, 263, 99—33 
Loganellus, nitidus, 625 
Loganograptus, 69 
logani, 69, 21—3 
Logocrinus, 169 

geniculatus, 169, 58—4 
infundibuliformis, 169, 58—13 
Lomatoceras, priodon, 75 
Lonchocephalus, 627 

chippewaensis, 627, 265—30 
minor, 627, 265-22-24 
Lonchodina, 243 

pulchra, 243, 94—22 
separata, 243, 94—23 
typicalis, 243 
Lonchodomas, 649 

halli, 649, 267-10-13 
normalis, 649. 267—14, 15 
Longispina, 347 

emmetensis, 347, 135 1, 2 

Lonsdaleia, 89 
indica, 89 
Lophamplexus, 87 
cliasi, 87, 25—*14-19 
Lophophyllidium, 83, 87 
dunbari, 87, 25-8-11 
profundum, 87 
proliferum, 87, 25—1-7 
Lophophyllum, 87 
Lophosmilia, 121 

texana, 121, 45—27-29 
Lophospira, 449 

acuminatus, 451, 182—23 
liratus, 449, 182—24 % 

mcdialis, 451. 182-16-19 
milleri, 449, 182—1, 2 
oweni, 449, 182—10, 11 
perangulatus, 449, 182—3-5 
rectistriatus, 449, 182—6, 7 
scrrulatus, 449, 182—12, 13 
solutus, 451, 182—25-27 
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Lophospira. sumnerensis. 449, 182— 14 , 15 
wisconsinensis, 449, 182—8, 9 
Loricula, 695 

canadensis. 695, 293— 7 , 8 
pulchella, 695 

Loriolia. ornata, 226, 89—17-19 
texana. 226, 89—13, 14 
Lovenechinus. 217 

missouriensis, 217, 82—20 
Loxobucania, 445 

halli, 445, 179—11-14 
lindsleyi, 445, 179—9, 10 
punctifrons, 445, 179—15 
Loxoconcha, 691 

claibornensis, 691, 291—27, 28 
fletcheri, 691, 291—32 
perdecora. 691 

woodwardensis, 691, 291—29-31 
Loxodus, 241 

bransoni. 241, 93—45, 46 
Loxonema, 435, 461 

attenuata semicostata, 461 
bellatulum, 469 
delphicola, 461, 186—17, 18 
hamiltoniae, 461, 186—16 
leda, 461, 186—15 
murrayanum, 461, 186—22 
noe, 461, 186—19, 20 
sulcatum, 461 
terebra, 461, 186—21 
Loxoplocus, 449 

acuminatus, 451, 182—23 
bowdeni. 449, 182—20-22 
liratus, 449, 182—24 
medialis, 451, 182—16-19 
milleri, 449, 182—1, 2 
oweni, 449, 182—10, 11 
perangulatus, 449. 182—3-5 
rectistriatus. 449, 182—6, 7 
serrulatus, 449, 182—12, 13 
solutus, 451, 182—25-27 
sumnerensis, 449, 182—14, 15 
wisconsinensis, 449, 182—8, 9 
Loxopteria, 385 

corrugata, 385, 149—17 
dispar, 385, 149—18, 19 
Loxostoma, 35 

plaitum, 37. 8—18 
subrostratum, 35 
Lucina, 423 

acutilineata, 423, 168—25 
curta, 423, 168—26. 27 
occidentalis, 423, 168—22, 23 
smithi, 423, 168—24 
subundata, 423, 168—28 
uhleri, 423, 168—26. 27 
whitei, 423, 168—24* 

Lucinacea, 421 
Lucinoma, 423 

acutilineata, 423, 168—25 
Lumbriconereites, 229 
armatus, 229, 91—37 
austini, 229, 91—40 
basalis, 229, 91—35 
cameratus, 229, 91—39 
cooperi, 229, 91—41, 42 
dactylodus, 229, 91—38 
deperditus, 229 
expansus, 229, 91—34 
hibbardi, 229, 91—43, 44 
superbus, 229, 91—45 
triangularis, 229, 91—33 
webbi, 229, 91—36 
Lunatia, 483 

halli. 485, 198—29-32 
lewisii, 485, 198—28 


Lunatia, pedernalis, 483, 198—33 
subcrassa, 485, 198—26, 27 
Lunulacardium, 385 
curtum, 385, 149—15 
fragile, 385, 149—16 
semistriatum, 385 
Lunulites, conica, 273 
umbellata, 273 
Luvula, 689 
Lyellia, 103 

americana, 103, 35—9-11 
Lyonicrinus, 201 , 203 
bacca. 201, 77—19 
Lyramula, 11 

furcula. 11, 14—7. 8 
LyTia, 508 

pycnopleura, 508. 209—1, 2 
Lyriocrinus, 185 

melissa, 185, 72—28 
Lyriopecten, 403 

orbiculatus, 403, 160—9, 10 
tricostatus, 403, 160—13 
Lyrodesma, 399 

major. 401, 159—6, 7 
planum, 399 
Lyrogoniatites, 571 

newsomi, 571, 234—13. 14 
newsomi georgiensis, 571, 234—15-17 
Lyropecten, 403 

estrellanus, 407. 162—3, 4 
estrellanus terminus, 407, 161—20 
jeffersonius, 407, 162—11 
jeffersonius septenarius, 407. 162—7 
madisonius, 407, 162—6 
Lyropora, 264 

quincuncialis, 264, 100—23, 24 
subquadrans, 264 
Lysocystites, 129 

nodosus, 129, 49—4—7 
Lytoceras, 581 

batesi, 581, 239—17, 18 
Lytospira, 465 

priscus, 465, 189—1, 2 
pmclivis, 465, 189—3. 4 
subrotundus, 465, 189—7, 8 
undulatus. 465, 189—5, 6 

M 

Machairodus, 239 
romboideus, 239 
Maclurea, 467 
striatus, 449 
Maclurina, 467 
Macluritella, 469 

stantoni, 469, 190—15, 16 
Maclurites, 467 

logani, 469, 190—7-9, 11-14 
magnus, 467, 190—1-6 
manitobensis, 469, 190—10 
Macoma, 429 

nasuta, 429, 171—15 
tenera, 429 
Macraster, 225 

elegans, 225, 226, 88—1 
nodopyga, 225, 226, 89—15, 16 
texanus, 225 

washitae, 225, 226, 88—9, 10 
Macrocallista, horni, 427, 170—20 
Macrocheilus, 479 
Macrochilina, 479 
Macrocrinus, 197 

jucundus, 197, 76—18 
konincki, 197, 76—17 
verneuilianus, 197, 76—19 
Macrocypris, 683 

graysonensis, 683, 287—67, 68 
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MaorooypriB, monardonsis, 083, 287—09, 70 
Macrocythorina, 089 
Maorodon, 379 
rugosua, 379 
Macronotella, 004 
rugosa, 605, 280—41 
acoPeldi, 605, 280—42-44 
Macropneustes, 220 
mortoni, 220, 90—1-4 
Macroporella, 715 
Macroatylocrinua, 200, 70—15 
faaciatua, 200, 74—7 
granulosus, 200, 74—0 
laevia, 200, 74—4 
ornatus, 200, 74—13 
atriatua, 200, 74—5 
Mactra, 368, 431 

albaria, 431, 171—16 
aahburneri, 431 
clathrodon, 431, 171—17, 18 
Mactracea, 431 
Madrepora, centralis, 121 
palmata, 119 
Madreporaria, 105 
Madreporitea, articulatus, 99 
Maeandrostia, 56 

kansaaenais, 56, 17—10, 11 
Magellania, 283 

Malacostraca, 599, 695, 298—10 
Maladia, 627 

americana, 627, 265—28, 29 
Malaiocrinus, 157 
Malocystites, 125 
barrandi, 125 

murchisoni, 125, 47—12, 13 
Malonophyllum, 87 

kansaaense, 87, 24—28-31 
texanum, 87 

Mambrinia, koureos, 500, 205—29 
Mamillopora, 276 
cupula, 276 

tuberosa, 276, 104—12, 13 
Mandaloceras, 556 

hawthornense, 559, 229—12 
scrinium, 559, 229—10, 11 
Mangelia, 514 

harveyensis, 514, 211—16 
hexagona. 514, 211—18, 19 
parva, 514, 211—17 
striolata, 514 
Manticoceras, 565 

simulator, 565, 231—6-8 
sinuosum, 565, 231—16, 17 
Maragnicrinua, 157 

portlandicus, 157, 57—12 
Margarita, 480 
Margarites, 480 

abyasina, 480, 197—7-9 
mudgeana, 480, 197—6 
ornatissima, 480, 197—10 
Marginella, 509 

denticulata, 509, 210—5 
limatula, 509, 210—7 
minuta, 509, 210—8 
virginiana, 509, 210—6 
Marginicinctus, 349 

marginicinctus, 349, 135—49-51 
Marginifera, 351 

adairensia, 351, 137—20-23 
lasallensis, 351, 137—16-18 
muricatina, 351, 137—24-26 
aplendena, 351, 137—19 
typica, 351 

wabaahensia, 351, 137—27, 28 
Marginirugus, 350 

magnus, 350, 135—52, 53 


Mnrginulina, 31 
bijUnta, 31, 0 —0 
glabra. 31 

Mariacrinua, warroni, 199 
Marjumia, 013 

typa. 013. 258—17 
Mursipograptus, 07 
bullatus, 07 
pcrcensis, 07, 20—23 
Mursupiocriniduc, 201, 71—10 
MarHupiocrinites, coelatus, 201 
dactylus, 185 

Marsupiocriuus, 201, 71 — !0 
rosaoforniis. 201, 77—25 
striatissimua, 201, 77—21 
Marsupites, 207 

americanus, 207, 79—26 
testudinarius, 207 
Marsupitidae, 207 
Mnrtiniopsis, 329 
inflata, 329 

kirki, 329. 126—30. 37 
laevis. 329, 126—44-46 
maia, 329. 126—34. 35 
Maryvillia, 627 

arion, 627, 265—31, 32 
Massilina, 27 
pratti, 27, 5—5 
Mastigobolbina, 675 
lata. 675. 283—^46 
modesta, 675, 283—47, 48 
typus, 675. 283—49, 50 
Mastigophora, 11 
Mataxa, 515 

elegans, 515, 211—33, 34 
Matherella, 439 

saratogensis, 439, 175—20 
Mazapilites, 585 

symonensis, 585, 241—3-5 
Mazonia, 709 

woodiana, 709, 300—6-9 
Mcewanella, 301 
lineolata, 301 

raymondi, 301, 112—54-58 
Mcqueenoceras, 533 

jeffersonense, 533, 217—*12 
Medlicottia, 569 

whitneyi, 569, 233—8, 9 
Meekella, 345 

striatocostata, 345, 133—9-16 
Meekoceras, 577 

gracilitatis. 577. 237—9, 10 
Meekopora, 249, 255 
clausa, 255, 96—30-32 
eximia, 255 
Meekospira, 477 

minuta, 477, 195—9 
peracuta, 477, 195—20 
planilateralis, 477, 195—6-8 
subconica, 477, 195—10 
Megacystites, 125 

alternatus, 125, 47—2 
cylindricus, 125, 47—1 
Megaglossoceras, 545 

montgomeryense, 545, 223—6, 7 
Megalaspis, 655 
belemnurus, 654 
Megalomus, 381 

canadensis, 381, 147 10-12 

Megambonia, 381 
cardiiformis, 381 
lamellosa, 381, 147—23 
Meganteris, suessana, 363 
Megastrophia, 339, 341 

concava, 339, 130—25; 131 1-4 

hemisphaerica, 339 
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Megistocrinus. 191, 71—3 
concavus, 191, 75—12 
evansii, 191, 75—11 
nobilis, 191, 75—9 
nodosus, 191, 75—10 
Melania, 489 
amarula, 489 
humerosa, 489 
insculpta, 489, 200—1 
wyomingensis, 489, 200—2, 3 
Melbacrinus, 159 
Mellita, 223 

caroliniana, 223, 86—4-6 
Melobesia, 715 
Melocrinites, 199, 200 

bainbridgensis, 200, 74—9 
hieroglyphicus, 200 
nodosus, 200, 74—10 
Melocrinitidae, 199 
Melonechinus, 217 

multiporus, 219, 83—1-3 
Melonites, 217 
danae, 217 
multipora, 217 
Melonopsis, 217 
Melosira, clavigera, 301 —12 
granulata, 301—26, 30 
Mem branipora, lacroixii, 271 
magniiabris, 275 
Membraniporae, 271 
Membraniporina, 271 
Mendacella, 353 

uheris, 355, 138—39-42 
Menomonia, 627 

avitas, 627, 265—33, 34 
buttsi, 627, 265—35 
calymenoides. 627, 265—36 
semele, 627, 265—37, 38 
Mercenaria, 427 

mercenaria, 427, 170—8, 9; 173—10, 11 
Meretrix, 427 

cretacea, 427, 170—19 
eufaulensis, 427, 170- A i, 12 
tippana, 427, 170—17, 18 
umzambiensis, 427 
Meretrosulus, gracilis, 301—4 
Merista, 331 

tennesseensis, 331, 126—56-59 
typa, 331. 126—60-62 
Meristella, 331, 333, 106—18 
arcuata, 333, 127—20-22 
atoka, 331, 127—17-19 
barrisi, 333, 127—16 
maria, 331 

nasuta, 333, 127—26. 27 
robertsensis, 333, 127—23-25 
Meristina, 331 

maria. 331, 127—12-15 
Merocrinidae, 155 
Merocrinus, 155 

corroboratus, 155, 53—17 
typus, 155, 53—16 
Merostomata, 599, 705 
Mesalia, 495 

martinezensis, 495, 203—5 
seratim-granulata, 495, 203—3, 4 
vetusta, 495, 203—6 
Mesocena, 11 

elliptica, 11, 14—18 
Mesocoelia, 457 
Mesogastropoda, 366, 475 
Mesolobus, 347 

mesolobus, 347, 135—6-8 
Mesopalaeaster, 211 
shafferi, 211, 80—7, 8 
Mesophyllum, 101, 715 


Mesophyllum, defectum, 101 
lonense, 101, 33—14, 15 
vesiculosum, 101, 33—16, 17 
Mesotrypa, 257 

quebecensis, 257, 97—14, 15 
Mespilocrinus, 181 , 66—7 
blairi, 181, 68—12 
forbesianus, 181 
konincki. 181, 68—18 
Metablastus, 135 

bipyramidalis, 135, 51—7 
lineatus, 135, 51—8 
Metacoceras, 547 

cavatiforme, 547, 224—12, 13 
sangamonense, 547, 224—3, 4 
sculptile, 547 
Metaconularia, 77, 79 
ulrichi, 79, 22—31 
Metacypris, 693 
cordata, 693 

pahasapensis, 693. 291—43-46 
whitei, 693, 291—38-42 
Metalegoceras, 573 

schucherti, 573, 235—22, 23 
Metalonchodina, 243 
bidentata, 243, 94—20 
Metaplasia, 329 

pyxidata, 329, 126—40-43 
Metaspyroceras, 541 

ruedemanni, 541, 220—11, 12 
Metatirolites, 579 

foliaceus, 579, 238—8-10 
Metengonoceras, 593, 595 
inscriptum, 593, 248—4-6 
Meteoraspis, 627 
metra, 629, 265—42 
Metichthyocrinus, 183, 66—12 
burlingtonensis, 183, 68—6 
clarkensis, 183, 68—9 
Metoicoceras, 591 

svvallovi, 591, 245—6, 7 
whitei, 591, 245—8-10 
Metoptoma, cornutaforme, 437 
rugosum, 439, 175—5-10 
Metracolposa, 275 
robusta, 275, 104—7 
Metrarabdotos, 276 
Michelinia, 111 
Michelinoceras, 537, 219—15 
clarkesvillense, 537, 219—10, 11 
multicameratum, 537, 219—1, 2 
pelops, 537, 219—12 
sociale, 537, 219—4-6 
subulatum, 537, 219—3 
Micrabacia, 117 
americana, 117 
cribraria, 117, 43—14, 15 
hilgardi, 117, 43—7-10 
rotatilis, 117, 43—11—13 
Micranellium, patuxentium, 491, 200—28 
Micraster, 226 

americanus, 226, 90—6-9 
deshayesi, 226 
peinei, 226 
Microceras, 439 
Microcoelodus, 241 
typus, 241, 93—70 
Microcyclus, 85 

discus, 85, 23—15-18 
thedfordensis, 85, 23—19-23 
Microdiscus, dawsoni, 609 
Microdoma, 471 

conicum, 471, 192—9-11 
Micromitra, 287 

sculptilis, 287, 108—1-3 
Micropedina, symmetrica, 226, 88—11-14 
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Micropora, 273 

coriacoa, 273, 103—20 
Microptychis, 401 

crenimarginntua, 401, 180—28, 20 
wrighti, 401 
Mictocrinus, 154 
Miliolites, socalicus, 23 
Millardia, 027 
Millepora, 58. 18—1-3 
compressa, 275 
Millcratia, C05 

cincinnatiensis, 005, 281—10-13 
Mimella, 299, 301 

melonica, 299, 112—44-47 
vulgaris, 299 
Mimospira, 439 
Miogypsina, 47, 48 
gunteri, 48, 14—3, 4 
hawkinsi, 48, 14—1, 2 
panamensis, 48, 14—5 
Miogypsinopsis, 48 
gunteri, 48, 14—3, 4 
Miolepidocyclina, 48 
panamensis, 48, 14—5 
Miskoa, 228 
Missouricrinus, 175 
Mitcheldeania, 715 
gregaria, 302—15 
Mitociema, 251 
cinctosum, 251 
mundulum, 251, 96—11 
Mitra, 509 

acteoglypha, 509, 210—9 
dumosa, 508 
fusoides, 509 
millingtoni, 509 
tessellata, 509 
Mitrella, 500 

carinata gausapata, 500, 205—24 
communis, 500, 205—25 
fi&minea, 500 
Mitrospira, 469 
Mixochoanites, 366, 535 
Mizzia, 715 

velebitana, 302—1 
yabei, 302—2 
Modiella, 393 

pygmaea, 393, 153—11 
Modiodesma, 411 

modiolare, 411, 164—6 
Modiolodon, 411 

oviformis. 411, 163—22, 23 
patulus, 411, 163—25, 26 
Modiolopsis, 409, 411, 417 
cincinnatiensis, 411 
concentrica, 409, 163—29, 30 
mytiloides, 409, 163—27 
oviformis, 411 
plana, 411 

valida, 409, 163—28 
Modiolus, 413 

Modiomorpha, 371, 409, 411 
concentrica, 409, 164—2 
mytiloides, 409. 164—1 
Modocia, 627, 629 

oweni, 629, 265—39-41 
Mollia, antiqua, 273 
Mollusca, 366 

incertae sedis, 523 
Molopophorus, 517 
striatus, 517, 212—27 
Monactinellida, 49, 51, 56 
Monilopora, 113 
Monobathra, 189 
Monoceratina, 693 

celsalobata, 693, 292-22-25 


Monoconitiim. dornu'kiiilhVn, 693, 21)2 —31, 32 
pcHlata, 693. 292—33, 34 
rossae, 693, 292—41 
ventralis. 693, 292—26 30 
MonochciluH, 629 

anatiriiiK, 629, 266—1 -3 
Monocrafoi ion, 234 
Monoculua, polyplicmiiH, 707 
telemus, 517 

Monoryclica, inadunata, 143 
Monodilepas, 480 
Monograptus, 1, 64, 75. 77 
hohomicus, 77, 22—23 
clintonensis, 75, 22—20, 21 
nilasoni, 75, 22—24 
Monomerella, 287 

prisca, 287, 107—34-36 
Mmioplcura, 421 
inihricata, 421 
inarcida, 421, 108—9, 10 
pinguiscula, 421, 168—8 
texana, 421, 108—6, 7 
Monoptcria, 391 

gibbosa, 393, 152—27 
longispina, 393, 152—26 
Monotis, 393 
salinaria, 393 

subcircularis, 393, 152—29 
Monotrypa, 259 

magna, 261, 99—3, 4 
Montastrea, 119 
costata, 119, 44—4 
imperatoris, 119, 44—7 
roemeriana, 119, 44—5, 6 
travisensis, 119, 44—3 
Monticularia, conferta, 63 
Monticulipora, 255 
implicata, 259 
mammulata, 255, 257 
Monticuliporella, 255 
arborea, 255, 97—J, 2 
Montlivaltia, 117 
caryophyllata, 117 
norica. 117, 43—18, 19 
Moorefieldella, 315 

eurekensis, 315, 120—35-37 
Mooreoceras, 553 

normale, 553, 226—14, 15 
Moorites, 673 

convexus, 673, 283—13, 14 
hewetti, 673 
minutus, 673, 283—12 
Mopalia, 527 

muscosa. 527, 216—35-37 
Morea, 505 

cancellaria, 505, 208—6, 7 
Morphotropis, 475 
Morrowcrinus, 171 
Mortoniceras, 593 

shoshonense, 593, 247—9-16 
texanum, 593, 247-6-8 
Mourlonia, 457 

filitexta, 457, 184—36 
itys, 457, 185—3 
lucina, 457, 184—35 
mississippiensis, 457, 185—1, 2 
Mucrospirifer, 321, 323 

argentarius, 321, 122—7, 8 
consobrinus, 321, 122—9, 10 
mucronatus, 321, 122—4-6 
thedfordensis, 321, 122—15, 16 
Muensteroceras, 571 

parallelum, 571, 233—19, 20 
Multicostella, 297 
platys, 297 

saffordi, 297, 111-27-31 
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Multicrescis, parvicella, 251 
Multioistodus, 237 

subdontatus, 237, 93—10, 19 
Multivasculatus. 55 
ovatus, 55, 16—37, 38 
Munsteroreras, 571 
Murchisonia, 459 
bicincta, 449 
compacta, 459 
davidsoni, 459 
desiderata, 459, 186—1, 2 
gouldii, 459, 186—6-8 
gracilis, 457 
lasallensis, 459 
maia, 459, 186—4, 5 
milleri, 449 
nieszkowskii, 459 
putilla, 459 
soluta, 449 
tropidophora, 449 
vincta, 459, 186—3 
Mu rex, 503, 505 
antiquus, 505 
canaliculatus, 503 
caricum, 501 
ficus, 500 
filosus, 507 
gibbosus, 514 
gibbulus, 507 

mississippiensis, 505, 207—13 

pecten, 505 

reticulatus, 495 

scriptus, 500 

tribulus, 505 

tubifer, 503 

tulipa, 507 

Muricites, turbinatus, 459 
Mya, 431 
gibbosa, 413 
producta, 431, 173—4-6 
truncata, 431 
Myacea, 431 
Myalina, 393 

arkansana, 393, 153—6 
aviculoides, 393, 153—7 
copei, 393, 153—10 
goldfussiana, 393 
illinoisensis, 393, 153—6 
keokuk, 393, 153—4 
perattenuata, 393, 153—5 
recurvirostris, 393, 153—9 
subquadrata, 393, 153—8 
wyomingensis, 393, 153—9 
Myelodactylus 143 

convolutus, 143, 54—26 
keyserensis, 145, 54—27 
nodosarius, 145, 54—25 
Myophoria, 401 
alta, 401, 159—5 
vulgaris, 401 
Myriopoda, 599, 701 
Myrtillocrinus, 153 

americanus, 153, 57—16 
elongatus, 153 
Mysticocrinus, 153 
wilsoni, 153, 54—23 
Mytilacea, 409 
Mytilarca, 387 

chemungensis, 387, 149—32, 33 
fibristriata, 387, 149—31 
Mytilus, 413 

conradinus, 413, 164—19 
edulis, 413 
hirundo, 391 
modiolus, 413 
polymorphus, 413 


Mytilus, rugosus, 431 
Myzostomida, 228 

N 

Naedyceras, 561 

eugenium, 561, 230—9 
Naiadacea, 399 
Naiadites, 399 

carbonarius, 399, 155—18 
elongata, 399 
Nanno, 535 

aulema. 535, 218—3, 4 
Nanonavis, brewerianus, 379, 146—47 
Nanorthis, 295 

hamburgensis, 295, 110—39-42 
putilla, 295 
Nassa, cancellata, 501 
Natica, 485 

ampullaria, 483 
clausa, 485, 199—1 
crenata, 483 
eminula, 485 
helicoides, 481 
infundibulum, 483 
marylandica, 485, 199—2 
mediavia, 485, 199—3 

semilunata, 485, 199-4 

spirata, 481 
tuomeyana, 483 
wiliiamsi, 485, 199—5, 6 
Naticidae, 435 
Naticodon, 475 
Naticonema, 475 

lineata, 475, 194—6, 7 
similare, 475 
Naticopsis, 475 

carleyana, 475, 194—15, 16 
nodosa, 475 
phillipsii, 475 
scintilla, 475, 194—22, 23 
subovata, 475, 194—20, 21 
transversa, 475, 194—24 
ventricosa, 475, 194—17-19 
Nautiloidea, 366, 528, 529 
Nautilus, 528, 549 
aturi, 549 
auriculus, 39 
bucinum, 555 
burtini, 549 
comatus, 31 
coronatus, 547 
dekayi, 549 
ferratus, 545 
incrassatus, 33 
inelegans, 555 
inflatus, 29 
jason, 543 
kelloggi, 541 
legumen, 32 
macellus, 33 
montgomqryensis, 545 
natator, 543 
orbiculatus, 549 
parkinsoni, 549 
peramplus, 547 
ponderosus, 547 
pseudo-elegans, 549 
quadrangulus, 547 
radicula, 31 
repandus, 39 
sangamonensis, 547 
spectaoilis, 547 
sphaericus, 571 
springeri, 549 
Naviculopsis, 11 

biapiculata, 11, 14—9, 10 
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Nobroakiicrinus, 159 
tourtolota, 159, 00—13 
Nobroditos, 587 

rota, 587, 242— 18-20 
Noidium, iridis, 301—38 
tumoscona, 301—37 
Noithoa, 405 

roomeri, 405, 161—6 
toxanus, 405, 101—2 
Nomagrapsus, ologana, 71 
Nomagraptua, 71 
gracilis, 71, 21—26 
Nematholminthos, 228 
Nomatopora, 265 
ovalia, 265, 101—12 
Nemodon, 379 

brevifrons, 379, 146—50, 51 
conradi, 379 

eufaulcnsia, 379, 146—49 
sulcatinua, 379, 146—48 
Neobulimina, 35 

canadensis, 35, 8—16 
Neocoleodus. 237 

spicatus, 237, 93—20 
Neocomites, 587 

kellumi. 587, 243—4, 5 
Neodimorphoceras, 575 
texanum, 575, 236—5, 6 
Neogaatropoda, 366, 477 
Neoglyphioceras, 571 
bellilineatum, 571 
subcirculare, 571, 234—6-8 
Neolenua, 613 
Neomeris, 715 
Neoshumardites, 575 
ap., 575 
triceps, 575 
Neospirifer, 325 

cameratus, 325, 125—5, 6 
condor, 327, 125—1, 2 
dunbari, 325, 125—7, 8 
texanus, 325, 125—3, 4 
Neotremata, 283, 284, 287 
Neozaphrentis, 91 

racinensis, 91, 27—21, 22 
tenella, 91. 27-18-20 
wannensis, 91, 27—23-26 
Neozeacrinus, 167, 52—13 
praecursor, 167, 63—21 
uddeni, 167, 62—15; 63—22 
Nephriticeras, 555 

bucinum, 555, 228—6, 7 
Nephrolepidina, 45 

fragilis, 45, 13—11, 12 
Neptunea, 505 

lirata, 505, 207—6 
tabulata, 505, 207—7 
Nereidavus, 229 

invisibilis, 229, 91—47 
ontarioensis, 229, 91—48 
planus, 229, 91—49 
solitarius, 229, 91—50 
varians, 229, 91—46 
Nereus, arctinurus, 637, 271—9 
Nerinea, 435, 495 

austinensis, 495, 203 8 

cultrispira, 495, 203—7 
goodelli, 495, 203—1. 2 
tuberculosa, 495 
Nerinella, 495 
dupini, 495 

stantoni, 495, 203—9-11 
subula, 495, 203—12 
Nerita, 479 
islandica, 481 
perversa, 479 


Noritn, vitolluH, 485 
Noritinu, 479 
NeritoinopHiH, 475 
Norvoatropliia, 341 

norvomi. 341, 131—22, 23 
rorkforderiHiH, 341, 131—24, 25 
Nourodontiformca, 237 
Nevudocoeliii, 51 

wistuc, 51, 15—16, 17 
Neverita, 481 

dupliciitu, 483. 198—6 
josephimi, 481 
ollu, 481 

reclusiurm, 483, 198—5 
Newsomellu, 414 

ulrichi, 414, 164—34, 35 
Nirholsonellu, 259 
ponderosa, 259 
pulchra, 259, 98—30 
viiupeli, 259, 98—31, 32 
Nidulites, 57 
fnvu8, 57 

pyriformis, 57, 17—21 
Nilcus, 649 
armadillo, 649 
scrutator, 649, 267—34, 35 
Nipterocrinus, 181, 66—5 
wachsmuthi, 181, 69—2 
Nisusia, 284, 293 

festinala, 293, 110—5-7 
montanensis, 293 110—8-11 
spencei, 293 

Nitidiscala, tinctum, 481, 197—24, 25 
Nodosarella, 37 

coalingensis, 37, 8—23 
Nodosaria, 31, 32 
affinis, 31, 6—11-13 
obliqua, 31 

Nomismoceras, discus, 571 
Nonion, 33 

advenum, 33, 7—7 
Nonioneila, 33 

miocenica, 33, 7—8 
Nonionina, canariensis, 15 
sphaeroides, 41 
Norwoodella, 629 
halli, 629, 266—5, 6 
safTordi, 629, 266—4 
Norwoodia, 629 

gracilis, 629, 266—16 
saffordi, 629 
Nothognathella, 243 
typicalis, 243, 94—26 
Nucleocrinus, 135 

bondi, 135, 51—10-12 
elegans, 135 
obovatus, 135, 51—9 
verneuili, 135, 51—3-6 
Nucleospira, 283, 331 
concinna, 331, 127—5-7 
pisiformis, 331, 127—10, 11 
ventricosa. 331, 127—8, 9 
Nucula, 373, 375, 377 
arctica, 377 

bellistriata, 375, 145—23 
beyrichi, 375, 145—25 
cancellata, 375, 145—34 
corbuliformis, 375, 145—24 
croneisi, 375, 145—30, 31 
divaricata, 375 
girtyi, 375, 145—26, 27 
lirata, 375, 145—21 
montpelierensis, 375, 145—32, 33 
opima, 375, 145—22 
ovula, 375, 145—36 
percrassa, 375, 145—37, 38 
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Nucilia, planimarginata, 375, 145—35 
rand alii, 375, 145—22 
slackiana, 375. 145—28. 29 
vontricosa, 375. 145—26, 27 
Nuculacea, 373 
Nueulana. 377 

acuta. 377, 146—26, 27 
astoriana. 377, 146—33 
hellistriata, 377, 146—30. 31 
diverse, 377, 146—34 
gabbi, 377, 146—32 
parva, 377, 146—28 
rostellata, 377, 146—29 
washingtonensis, 377, 146—35 
Nuculites, 377 
eonstricta, 377 
planulata, 377 

oblongatus, 377, 146—13, 14 
subemarginuta, 371 
triqueter, 377, 146 — 15. 16 
Nuculoidea, 375 

lirata, 375, 145—21 
opima, 375, 145—22 
Nuculopsis, 375 

croneisi, 375, 145—30, 31 
girtyi, 375, 145—26. 27 
Nummulites, globulina, 47 
mantclli, 45 
Nuttallina, 527 

c alifornica, 527, 216—1-5 
Nyassa, 399 

arguta. 399, 155—13, 14 
Nyctocrinidae, 189 
Nyctocrinus, 189 

magnitubus, 189, 77—23 


O 

Obolacea, 283, 285 
Obolella, 287 

chromatica, 287, 108—8-11 
cingulata, 293 
crassa, 287 
desiderata, 285 
Obolus, conradi, 285 
labradoricus, 287 
Ochetoceras, 583 

mexicanum, 583, 240—17, 18 
Ocnerorthis, 293 

cooperi, 293, 110—22-25 
Octocoralla, 103 
Octonaria, 682 

alticostata, 682, 286—30, 31 
altoonensis, 682, 286—26. 27 
deitisulcata, 682, 286—28, 29 
octoformis, 682 
stigmata, 682, 286—23-25 
Oculina, 121 
Odontocephalus, 649 
aegeria, 649, 273—4-6 
Odontoceras, koeneni, 587 
Odontochile, 649 

micrurus, 651, 273—3, 11 
micrurus clarkei, 651, 273—12 
Odontopleura, 641, 651 
callicera, 651, 271 —16 
ovatn, 651 

parvula, 651, 271—2 
tuberculata, 651, 271 —11-13 
Odostomia, 481 

conoidea, 481, 197—21 
impressa, 481, 197—22, 23 
Oedorhachis, 601 

typicalis, 601, 251 —18 
Oenone, 229 
Oenonites, 229 

acinaces, 231, 91—55 


Oenonites, amplus, 231, 91—73 
coalescens, 231, 91—54 
cuneatus, 229, 91—56 
curvidens, 229, 91—51 
exactus, 231, 91—59 
excelsus, 231, 91—72 
fornicatus, 231, 91—57, 58 
orthodontus, 231, 91—60, 61 
rostratus, 229, 91—71 
serratus, 231, 91—52 
tacitus, 231, 91—53 
Ogygia, klotzi, 613 
problematica, 611 
Ogygopsis, 613 

klotzi, 613, 258—16 
Ohiocrinus, 151 
Oistodus, 239 

acuminatus, 240, 93—24, 25 
inaequalis, 240, 93—44 
lanceolatus, 239, 240, 93—23 
Oklahomacrinus, 167 
loeblichi, 167, 56—25 
supinus, 167, 56—24; 62—19 
Oldhamia, 719 

occidens, 719, 303—17-19 
radiata, 719 
Olencllus, 613, 615, 619 
broggeri, 609 
gilberti, 613, 253—2, 3 
iddingsi, 615 
thompsoni, 613, 253—4 
vermontanus, 613, 253—1 
walcottanus, 619 
Oleneothyris, 283, 365 
harlani, 365, 143—44—49 
Olenoides, 613 

curticei, 613, 256—4 
desiderata, 607 
inflatus. 613, 256—15, 16 
nevadensis, 613, 256—18 
serratus, 613, 256—1 
spinosus, 619 
stissingensis, 617 
superbus, 613, 256—20 
Olenopsis, americanus, 613 
Olenus, 635 
pec ten, 623 
thompsoni, 613 
Oligochaeta, 228 
Oligoporus, 217 

danae, 217, 82—17-19 
missouriensis, 217 
Oligoptycha, 515 

americarra, 515, 212—7, 8 
concinna, 515 
obliqua, 515, 212—9 
Oliva, 511 

corticata, 511 
dama, 511 

litterata, 511, 210—11 
purpurata, 511 
sayana, 511, 210—11 
Olivella, 511 

alabamensis, 511, 210—13 
mutica, 511, 210—12 
Olivula, 511 

marysvillensis, 511, 210—14, 15 
staminea, 511, 210—16 
staminea punctulifera, 511 
Omphalia, 491 
Omphalotrochus, 467 

conoideus, 467, 191—5-7 
ferrieri, 467, 191—5-7 
obtusispira, 467, 191—12—15 
whitneyi, 467, 191—21 
Oncoceras, 557 
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Oncocorns, constrictum, 557, 228—10, 11 
magnum, 501 
mumiaformo, 557 
orcas, 559 
pandion, 557 

Onniolla, meoki, 353, 138-11-14 
Ontaria, 373 

suborbicularis, 373, 145—12-14 
Onychaster, 213 

flexilis, 213, 81-9-15 
Onychocella, levinseni, 273 
Onychocrinus, 179, 07—13 
asteriaeformis, 179, 09—10 
cxsculptus, 179, 09—19 
pulaskiensis, 179, 09—3 
ulrichi, 179, 09—15 
Onychophora, 599 
Operculina, 33 
incerta, 15 
oculana, 33, 7—13 
Ophiceras, 569 

subquadratum, 571, 233—21-23 
tibeticum, 509 
Ophileta, 447 
compacta, 467 

complanata, 447, 181—30-32 
grandis, 449, 181—28, 29 
hunterensis, 449, 181—33, 34 
levata, 449, 181—26. 27 
rotuliformis, 449, 181—25 
Ophiletina, 467 

sublaxa, 467, 189—18-20 
Ophiura, 213 

marylandica, 213, 81—16 
texturata. 213 
Ophiuroidea, 123, 213 
Opikina, 337 

minnesotensis, 337, 129—11 
septata, 337, 129-14-16 
Opisthobranchia, 366, 515 
Orbicella, 119 
Orbicula, filosa, 291 
grandis, 291 
!amellosa, 291 
squamiformis. 293 
terminalis, 289 
Orbiculoidea, 282, 291 
forbesi, 291 
media, 291 

missouriensis, 291, 109—24 
Orbitoides, 43 
media, 43 

palmeri, 45, 12—7, 8 
Orbitolina, 31 
gigantea, 31 
texana, 31, 6—2 
vesicularis, 43 
Orbitolites, socialis, 45 
Orbitremites, 133, 137 

norwoodi, 137, 51—37-41 
Orbitulites, pratti, 47 
Orestes, 455 
nodosus, 455 
Ormoceras, 555, 557 

allumettense, 555, 227—13, 14 
bayfieldi, 555 
Ornopsis, 507 

glenni, 507, 208—18 
Orophocrinus, 134 

conicus, 134, 50—6, 7 
stelliformis, 134, 50—8, 9 
Orospira, 467 

bigranosa, 467, 189—31 
Orria, 613 

elegans, 613, 259—1, 2 
Orthacea, 283, 284, 293 


Orthambonites, 295 

ou«*hiiris, 295, I 10—47-50 
miehaelis, 295 
purva, 355 
trunavorHii, 295 

Orthuulax, 497 

gubbi, 499. 204—18 20 

inornatuH, 497 

pugmix, 499. 204—10, 17 

pugimx hernandoenaiH, 499, 204—10. 

Ortliis, carmlis, 351 
carinuta, 353 
curlcyi, 298 
<• lytic, 355 
dubia, 355 
dutertrei, 341 
eifelcnsis, 353 
electra, 295 
elogantula, 353 
gibbosa, 299 
bamburgensis, 295 
insculpta, 297 
insignis, 301 
interplicata, 297 
kankakensis, 298 
linneyi, 309 
pectinella, 297 
pepina, 293 
planoconvexa. 355 
plicatella, 299 
quadricostata, 311 
remnicha, 295 
saffordi, 297 
sinuata, 299 
strophomenoides, 301 
subaequata, 357 
subcarinata, 353 
subquadrata, 298 
testudinaria, 353 
tricenaria, 295 
uberis, 353 
umbonata, 329 
verneuili, 297 
Ortbisina, festinata, 293 
Orthoceras, 1, 537 
brainerdi, 535 
cornu-oryx, 532 
crotalum, 541 
doricum, 539 
formosum, 539 
hastatum, 557 
knoxense, 553 
lamarcki, 533 
marcellense, 539, 220—6, 7 
medullare, 541 
michelini, 537 
python, 555 
richteri, 555 
rivale, 537 
typus, 539 
wauwatosense, 539 
Orthoceratites, alveolaris, 595 
regularis, 537 
Orthochoanites, 366 
Orthodesma, 369 

canaliculatum, 369, 144—12, 13 
rectum, 369, 144—11 
subnasutum, 369, 144—14, 15 
Orthograptus, calcaratus, 73, 21—1 
nexus, 73, 22—3 
peosta, 73, 22—6, 7 
Orthonema, 475 

conicum, 475, 195—2 
marvinwelleri, 477, 195—3, 4 
salteri, 475, 195—1 
schucherti, 477, 195—5 
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Orthonota. 369 

undulata. 369. 144—9. 10 
Orthonotacythere, 693 
cristata. 693. 292—35 
hannai. 693, 292—42-45 
Orthonychia, 473 

oonicum, 473, 193—17 
parvum, 473, 193—11, 12 
quincyense, 473, 193—18 
subrectum, 473, 193—19 
tribulosum, 473, 193—8 
Orthophragmina, floridana, 47, 13—19 
Orthopsis, occidentals, 226, 88—21. 23 
Orthorhynchula, 309 

linneyi, 309, 117—41-47 
stevensoni, 309 
Orthostrophia. 301 
sp., 301, 113—13 

strophomenoides, 301. 113—38-40 
Orthosuroula, 514 

francescae, 514, 211—9 
persa, 514, 211—28 
Orthotctes, 343 

kaskaskiensis, 345, 133—5-8 
keokuk, 343, 133—1-4 
radiata, 343 
Orthotheca, 525 
cylindrica, 525 
emmonsi, 525, 214—38-40 
intermedius. 525 
Orthovertella, 29 

protea, 29, 5—11, 12 
Ortonella, 715 
Ortonia, 233 
Oryctocara, 613 

geikiei, 613, 259—8 
Oryctocephalites, 613 

typicalis, 613, 275—14, 15 
Oryctocephalus, 613, 615 
primus, 615 
reynoldsi, 615, 257—23 
Orygmaspis, 629 

eryon, 629, 266—33, 34 
Orygoceras, 533 

cornu-oryx, 533, 217—14-16 
Osceolia, 629 

osceola, 629, 262—9, 10 
Ostracites, angeiodes, 421 
Ostracoda, 599, 660 
Ostrea, 395, 397 

carinata, 395. 397, 153—21 
congesta, 395, 154—1, 2 
cretacea, 395, 154—6, 7 
cristagalli, 395 
edulis, 395 

elegantula, 395, 154—8, 9 
falcata, 395, 154—10, 11 
glabra, 395, 154—24, 25 
haydeni, 395, 153—24, 25 
hybrida, 405 
larva, 395, 154—10, 11 
lima, 407 

lugubris, 395, 154—4, 5 
mesenterica, 395, 154—16 
operculons, 403 
panda, 395, 154—3 
pleuronectes, 405 
plumosa, 395, 154—17, 18 
quadriplicata, 395, 153—22, 23 
sellaeformis, 395, 154—23 
soleniscus, 395, 153—19 
strigilecula, 395, 153—17, 18 
subovata, 395, 153—20 
subspatulata, 395, 154—14, 15 
tecticosta, 395, 154—12, 13 
titan, 397, 154—21, 22 


Ostrea, trigonalis, 397, 154—19, 
vesicularis, 397 
vespertina, 397, 155—3 
vomer, 397, 155—1, 2 
Otospira, 475 
Ottawacrinidae, 158 
Ottawacrinus, 158, 52—5 
biilingsi, 158, 53—23 
typus, 158, 53—24 
Oulodus, 244 

mediocris, 244, 94—7, 8 
Ovoceras, 559 

oviforme, 561, 230—7, 8 
Ovulites, 715 
Owenella, 441 

antiquatus, 441, 176—7, 8 
Owenoceras, 571 

bellilineatum, 571, 234—11, 12 
Oxoplecia, 282, 307, 105—8 
calhouni, 307 
gouldi, 307, 117—7-11 
holstonensis, 307, 117—4 
simulatrix, 307 
Oxydiscus, 443 
Oxyteuthis, 597 

tehamaensis, 597, 250—11, 12 
Oxytoma, 391 

nebrascana, 391, 152—5 
salinensis, 391, 152—8 
submcconnelli, 391, 152—7 
Oxytropidoceras, 589 
belknapi, 589, 244—3 
Ozarkina, 465 

typica, 465. 188—43 
Ozarkispira, 447 
Ozarkodina, 244 

regularis, 244, 94—17 
typica, 244 

P 

Pachyaspis, 615 

typicalis, 615, 255—7, 8 
Pachydictya, 269 

acuta, 270, 102—3, 4 
crassa, 270, 102—5 
fimbriata, 270, 102—1, 2 
robusta, 269 
Pachylocrinidae, 159 
Pachylocrinus, 161 
aequalis, 161, 60—10 
globosus, 161, 60—17 
lacunosus, 161, 64—21 
mcguirei, 161 
Pachyphyllum, 97 
bouchardi, 97 
woodmani, 97, 32—1, 2 
Pachypora, 109 
Pachyteuthis, 595 

densus, 595, 250—6-8 
Paedeumias, 615 

transitans, 615, 254—18 
Pagecrinus, 158 

gracilis, 158, 57—4 
Pagetia, 615 

bootes, 615, 252—7-9 
clytia, 615, 252—13-15 
Pagodispira, 449 
Paladin, 651 

morrowensis, 651, 275—7, 8 
Palaeacmaea, 437 

irvingj, 437, 175—12, 13 
quebecensis, 439, 175—11 
typica, 437, 175—4 
Palaeanatina, 371 
quadrata, 371 
I typa, 371, 144—29 
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Palaeastor, 211 
euchnris, 211 
granulosus, 211 
niagarensis, 211, 80-1-4 
shafferi, 211 
Palaeocnpulus, 473 
Palaeocaris, 697 

typus, 697, 294—7, 8 
Palaeochara, 713 
acadica, 713 
Palaeocidaris, 217 
Palaeocoma, spinosa, 213 
Palaeocreusia, 695 
Palaeocrinidae, 153 
Palaeocrinus, 153, 52—22 
atriatus, 151, 53—19 
Palaeocystites, 127 

tenuiradiatus, 127, 47—16-19 
Palaeomanon, 53 
cratera, 53, 15—18 
Palaeoneilo, 377 

constricta, 377, 146—20, 21 
emarginata, 377, 146—24 
fecunda, 377, 146—23 
muta, 377, 146—22 
sulcatina, 377, 146—25 
Palaeopalaemon, 697 

newberryi. 697, 294-12-16 
Palaeopinna, 387 

flabella, 387, 150—12 
Palaeoschisma, 455 
Palaeosmilia, 97 
murchisoni, 97 
schucherti, 97, 31—12-14 
Palaeostrophia, 301 
elax, 301, 114-7-12 
perilla, 301 
Palaeostylus, 461 

cylindratus, 461, 187—11 
pupoide9, 461 

Palaeotremata, 283, 284, 293 
Palaeoturbina, 471 
Palasterina, rugosa, 211 
Palastraea, 117, 119 
decussata, 119, 43—20 
Paleoalveolites, 105 

paquettensis, 105, 36—1, 2 
Paleochiridota, 227 

plummerae, 227, 90—10 
Paleoconcha, 366, 369 
Paleocyclus, 83 
fletcheri, 85 
Paleofavosites, 107 

prolificus, 107, 37—17 
Paleolimulus, 707 

avitus, 707, 300—1, 2 
Paleschara, 271 

incrustan9, 271, 103—21 
Palinums, trigonus, 699 
Palliseria, 469 

longwelli, 469, 191—18, 19 
robusta, 469, 191—20 
Pallium, 403 

cstrellanum, 403 
striatum, 403 

swifti nutteri, 407, 161—19 
Palmatodella, 244 

delicatula, 244, 94—18 
Palmatolepis, 245 
glabra, 245, 94—40 
perlobata, 245 
rugosa, 245, 94—39 
subperlobata, 245, 94—41 
Palmula, 32 

rugosa, 32, 6—14 
8&gittaria, 32 


| i % iiItodiM, 240 

nrruntiiH, 240. 93—20 
slogans, 2 IO, 93—34. 35 
HiibiicquiiUn, 240 
Puludinu, 485 
magniKra, 487 

Paludotroohus, trorl.iformis, 485, 199—12, 13 
Panonku, 373 
Imhemica, 373 
dirhotonia, 373, 145—9 
Panopc, 431 

aldrovandi, 431 
duoi.su, 433. 172—21, 22 
generosa, 433, 172—20 
Purabolbinn, 669 

grunosa, 671, 282—13 
Paiubolina, 629 
spinulosa, 029. 263—12-14 
Paracardium, 373 
delicatum, 373 
doris. 373, 145—15, 16 
Paraceltites, 569 
hoeferi, 569 

ornatus, 569, 233—1, 2 
Parachactetes, 715 
Paracyclas, 423 

elliptica. 423, 168—15 
lirata. 423. 168—14 
ohioensis, 423, 168—13 
Paracypris, 687 

perapiculata, 687, 288—52 
polita, 687 

weatherfordensis. 687, 288—53, 54 
Paradelocrinus, 173 

aequabilis. 173, 62—3; 65—20 
brachiatus, 173, 62—34; 65—25 
dubius, 173, 62—31; 65—21 
obovatus, 173, 65—22 
planus, 173, 65—24 
protensus, 173. 65—23 
Paradichocrinus, 199 

polydactylus, 199, 78—1, 6 
Paradoceras, discoideum, 567, 231—14, 15 
Paradoxides, 609, 615 
abenacus, 615, 254—8 
boltonr, 637 

davidis. 615. 254—12. 13; 300—13, 14 

eteminicus, 615, 254—1, 2 

harlani, 615, 254—3-7 

hicksi. 615, 254—9. 10 

lamellatus. 615, 254—14, 15; 276—19 

loveni, 609 

matthewi, 615, 254—11 
nevadensis, 613 
tessini, 615 
Paraechmina, 665 
abnormis, 665 
postica, 665 

spinosa, 665, 280—49, 50 
Parafusulina, 27 

diabloensis, 25, 4—16, 17 
lineata, 27, 4—3-6 
rothi, 27, 4-10-12 
sellardsi, 27, 4—7-9 
wordensis, 25 
Paragassizocrinus, 177 
tarri, 177, 56—31 
Paragastrioceras, 575 
Paragazacrinus, 185 
rotundus, 185, 72—25 
Paralegoceras, 573 

iowense, 573, 235—24, 25 
sundiacum evoluta, 573 
Paralichas, 654 
Parallelodon, 379 

brewerianus, 379, 146—47 
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Parallelodon. chemungensis. 379. 146—46 
hamilfoniae, 379, 146—44 
obsoletus, 379, 146—43 
tenui&triatus, 379, 146—45 
Paranomia, 409 

sea bra, 409. 163—20, 21 
Paraparehites, 664 

humerosus. 664, 280—27-30 
inornatus. 664, 280—26 
nieklesi, 664, 280—22, 23 
wapanuekensis. 664, 280—24, 25 
Parapelagiella. 439 
Pai area, 373 

« recta. 373, 145—19. 20 
venusta, 373 
Paraschwagerina, 25 
gigantoa, 25. 4—21, 22 
kansasensis. 25, 4—23, 24 
Parasmilia, 121 

austinensis. 122, 45—30, 31 
bullardi, 122, 45—32 
Paraspirifer, 323 

acuminatus. 323, 123—3-5 
bownockeri, 323 
Parastrophina, 303 

hemiplicata. 303, 114—44-47 
Paraturia, 549 
Parazyga, 361 

hirsuta, 361. 141—32-34 
Pareuteletes, 357 

cooperi, 357. 140—21-23 
Parichthyocrinus, 177, 67 —9 
nieeki, 179, 69—12 
nobilis, 177, 69—8 
Parisocrinus. 154 

siluricus, 154, 55—13 
subramosus, 154, 57—20 
Parmophorella, 437 
Parmorthis, 353 

waldronensis, 353, 138—31-33 
Paromphalus, 465 
Partretocycloecia, 251 
dumosa, 251, 95—18. 19 
Parulocrinus, 175 
blairi, 175, 64—37 
compactus, 175, 64—36 
pustuiosus, 175. 64—31 
Paryphorhynchus, 311 
elongatum, 311 

striaticostatum, 311, 119— 1-3 
transversum, 311 
Pasceolus, 719 
Patella, apertura, 480 
auricula, 487 
auriculata, 487 
chinensis, 487 
fornicata, 489 
graeca, 480 
levetti, 469 
unguis, 285 
Patellina, 37 

advena. 37, 9—8 
corrugata, 37 
Patelliocrinidae, 200 
Patelliocrinus, 200 
ornatus, 200, 73—16 
pachydactylus, 200 
rugosus, 200, 73—22 
Paterina, 281, 287, 105—7 
swantonensis, 287, 108—4-7 
Paterinacea, 283, 287 
Patinopecten, 405 
healeyi, 407, 163—2 
Paulocrinus, 183 

biturbinatus, 183, 185, 72—20 
Paurorhyncha, 313 


Paurorhyncha, endlichi, 313, 119 — 20 - 9 ? 

sp-, 313, 119—23-26 
Paurorthis, 355 

catawbensis, 355, 138—46-48 
Peachella, 615 

iddingsi, 615, 254—17 
Pecten, 368, 403 
adscensionis, 403 
andersoni, 407, 162—8-10 
aviculatus. 405, 160—14 
bellistriatus, 405, 160—16 
carboniferus, 403 
caurinus, 405 

choctavensis, 407, 161— 17 , 18 
circularis, 405, 407, 157—5, 6 
coinplexicosta, 405, 161—5 
conradi, 405, 161—9, 10 
crenulatus, 403 
demissus, 405 
estrellanus, 407, 162—3, 4 
estrellanus terminus, 407, 161—20 
fucanus, 407, 161—21, 22 
Kreggi, 407 

halli. 407, 161—15, 16 

hallii, 405 

healyi, 407, 163—2 

islandicus, 403 

jeffersonius, 407, 162—11 

jeffersonius septenarius, 407, 162—7 

johnsoni, 407, 161—14 

lens, 405 

madisonius, 407, 162—6 
marylandicus, 407. 162—5 
mortoni, 407, 163—1 
nebrascensis, 405, 161—7, 8 
neglectus, 403 
operculiformis, 405, 161 —1 
peekhanis, 407, 162—1, 2 
pedroanus. 407, 162—1, 2 
perplanus, 407 
pertenuistriatus. 405 
platesia, 405, 161—4 
prosseri, 405, 160—14 
rigidus, 407, 161—15. 16 
roemeri, 405. 161—6 
semiplicatus, 405, 161—3 
Simplicius, 405, 161—11, 12 
swifti nutteri, 407, 161—19 
texanus, 405, 161—2 
venustus. 405. 161—13 
wahtubbeanus, 407 
Pectinacea, 401 
Pectinucula, 375 

cancellata. 373, 145—34 
Pectunculus, 383 
Pedicellariae, 226, 89— 24-45 
Pelagiella, 439 

atlantoides, 439, 175—17, 18 
hoyti, 439, 175—19 
Pelecocrinidae, 157 
Pelecocrinus, 157 
aqualis, 157, 55—19 
insignis. 157, 58—10 
Pelecypoda, 366, 367 
Pellecrinus, 154 
Pellucistoma, 689 
Pelmatozoa, 123 
Peltura, 629 

scarabaeoides, 629, 262—16, 17: 

276—24 

Penniretepora, 265 

carinata, 265, 100—26 
conferta, 265, 100—27 
Pentacrinidae, 205 
Pentacrinus, 207 

asteriscus, 207, 79—6 
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Pontacrinus, briuroua, 207 
californicus, 207, 70—10 
knighti. 207, 79—3 
subangulnris alaaka, 207, 79—8 
Pontagonia, 333 

bisulcata, 333, 127—32-30 
uniaulcata, 333, 127—37 
Pcntamoracoa, 283, 284, 303 
Pentamerella, 305 

arata, 305, 115—19-22 
obaolescens, 305, 115—14, 15 
pavilioncnsis, 305, 115—10-18 
Pentamoroides, 305 

subrectus, 305, 115—23, 24 
Pentamerus, 282, 305, 303 
barrandei, 307 
cylindricus, 305, 116—7 
elongatus, 363 
knappi, 305 

laevia, 305, 116—1-4, 8, 9 
oblongus, 305 
occidentalia, 303 
sieberi, 305 
subrectus, 305 
verneuili, 303 
Pentaramicrinus, 171, 209 
gracilis, 171, 64—30 
Pentremite, 134 
Pentremites, 133, 134 

angustus, 134, 50—16-18 
conoideus, 134, 50—11-13 
derbiensis, 137 
elongatus, 134, 50—10 
godoni, 134, 50—14, 15 
leda. 135 
lineatus, 135 
melo, 137 

obesus, 134, 50—20, 21 
pallettei, 134 

pyriformis, 134, 50—19, 26 
reinwardti, 135 
rusticus, 134 
sayi, 135 
stelliformis, 134 
woodmani, 135 
Pentremitidea, 134, 135 
americana, 135, 50 22 

filosa, 134, 135, 50—23 
goldringae, 135 
Peracarida, 697 
Perditocardenia, 355 
dubia. 355, 139-30-34 
Peregrinella, 315 

whitneyi, 317, 120 64, 65 

Periarchus, 221 

lyelli, 221, 84-19-21 
Periaulax, 480 

mudgeana, 480, 197—6 
Periechocrinites, 189, 191, 70 17 

costatus, 189 
tennesseensis, 189, 75—15 
whitei, 189, 75—14 
Periechocrinitidae, 189 
Periglyptocrinus, 199 
billingsi, 199, 73—25 
Perimestocrinus, 161, 163 
calyculus, 161, 64—2 
formosus, 161, 64—3 
impressus, 161, 62—8; 64 12 

noduliferus, 163, 62—9; 64 5 

pumilis, 161, 64—4 
teneris, 161, 64—11 
Perimneste, 713 

corrugata, 713, 303 10-12 

horrida, 713 
Periporosella, 271 


Pcriporoiiollu, plobciu, 271, 0*3 19 

rinualuta, 271, 103—20 
tantillu, 27 1 
PcriHrlioochiuoidu, 21 7 
Perisphincies, 587 

cli'/ubollmoforniiM, 587, 212—10 12 
wartao antcceduiiH, 587, 212—1° 1 
Perissuer inus, 147 
PcrisMolax, 501 

blakei, 501, 206—5 
trivolvus, 501. 200—4 
whitfieldi. 501, 206—1 3 
Pcrissopiera, prolabiata, 499, 204—9 
Pcristerina, filicatus, 508, 208—13 
Peritrochia, 575 

erebus, 575, 23G—22 
ganti. 577, 236—20, 21 
IVrnopccten, 405 

prosseri, 405, 100—14 
Perprimitia, 665 

funkhouseri, 667, 281 —18, 19 
robust a, 665, 281—20 
Perrinitcs, 577 
boesei, 577 
hilli. 577 

hilli hilli, 577, 237—1 
Petalocrinidae, 153 
Petalocrinus, 153 

rnirabilis, 153, 54—31 
Petalotrypa, 258 

compressa, 258, 97—26, 

27 

Petraia, minganensis. 51 
stricta, 85 
Petrocrania, 291 

hamiltoniae, 291, 109—28-30 
modesta. 291 
scabiosa, 291, 109—31 
Petrosites, 51 

humilis, 51, 15—3 
Peyrotia, 491 

humcrosa, 493, 201—18 
tampae, 493. 201—19 
Phacelocrinus, 171 

dactyliformis, 171, 60—7 
decabrachiatus, 171, 60—6 
internodius, 171, 60—16 
vanhornei, 171, 60—5 
Phacelopora, 253 

pertenuis. 253, 96—4 
Phacoides, 423 

acutilineatus, 423, 168—25 
Phacops, 651, 653 
bronni, 653 
callicephalus, 639 
cerathophthalma, 643 
cristata, 651, 274—16, 17 
handwerki, 645 
latifrons, 651 
logani, 651, 274 25, 26 

rana, 651, 274—2-5 
Phaethonides, cyclurus, 641 
Phanerocephala, 228, 229 
Phanerotrema, 453 

labrosum, 453, 183—24-26 
occidens, 453, 183—27 
Phanocrinus, 171, 209 
formosus, 171, 65—32 
nitidus, 171, 64—35 
Pharcoceras, dumbli, 549 
Pharkidonotus, 445 

percarinatus, 445, 179—24-26 
tricarinatus, 445, 179—21-23 
Philhedra, 291 
baltica, 291 

crenistriata, 293, 109—32, 33 
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Philhedra, laelia. 293. 109—34 
Phillipsastreaca. verneuili, 97 
Phillipsia. 639, 647. 651 

nodocostata, 637, 275—23. 24 
perannulata. 637 
portlocki, 645 
sampsoni v 651. 276—1-3 
sanpamonensis, 637 
swallowi, 651. 270—4-6 
Philoxene, 463 
Phimocrinus, 151 
Phlycticrioreras. 589 

oregotiense, 589, 244—1. 2; 249—11. 12 
Pholadella, 414 
newberryi, 414 
radiata, 414. 165—8. 9 
Pholadomya, 414 
antcradiata. 414 
Candida, 414 

papyracea. 414, 165—15, 16 
undata, 415 
Pholidops, 293 
Pholidostrophia. 341 
nacrea, 341. 132—1-3 
Phragmoceras. 561 
arcuatum, 561 
ncstor, 561, 230—10, 11 
nestor canadense. 561 
pandcri, 561 
parvum, 561, 230—6 
Phragmodus. 241 
primus, 241 

undulatus, 241, 93—49. 50 
Phragmolites, 443, 

compressus, 443, 178—5 
fimbriatus. 443, 178—6, 7 
obliquus, 443, 178—3, 4 
Phragmostoma, 445 
Phricodothyris. 327 
lucerna, 327 

perplexa, 329. 126—9, 10 
Phthonia. 369 

sectifrons, 369, 144—3 
Phyllacanthus, 219 

mortoni, 219, 83—14, 15 
Phylloceras, 581 
oldhami, 577 
onoense, 581, 239—19 
Phyllocoenia, grandissima, 117 
Phyllodictya, 269 
frondosa, 269 
varia, 269, 102—8-10 
Phyllograptus, 64, 70 
angustifolius, 70, 21—7 
anna, 70. 21—8 
ilicifolius, 70, 21—9 
typus, 70, 21—11 
Phymatifer, 465 
Phymatopleura, 455 

brazoensis. 455, 183—35, 36 
nodosus, 455, 183—37 
Phymosoma, 219 

texanum, 219, 226, 83—17-19; 89—9 
Physa, 519 

copei, 519, 213—1, 2 
globosa, 519 
meigsii, 519, 213—4 
pleromatis, 519, 213—3 
Physella, 519 

Physetocrinus, 193, 71—-15 
lobatus, 193, 77—8 
ventricosus, 193, 77—7 
Pileopsis, vetusta, 473 
Pilina, 437 

Piloceras, explanator, 535 
newton-winchelli, 533 


I Pinacodus, 244 
profundus, 244 
Pinaeognathus, 244 
profunda, 244, 94—3 
Pinna, 387 

laqueata, 387, 150—7 
prisca, 387 
rudis, 387 
Pinnatopora, 265 
Pinnularia, major, 301—18 
viridis, 301—19 
Pionodema, 281, 357, 105—18 
globosa, 299 

minuscula, 357, 139—43-45 
subaequata, 357, 139—46-49 
Pirasocrinidae, 161 
Pirasocrinus, 165 

scotti, 165, 62—18; 63—23 
Pisocrinidae, 147 
Pisocrinus, 147, 54—19 
baccula, 14 7 54—17 
gemmiformis, 147, 54—14 
pilula, 147 

quinquelobus, 147. 54—15 
sphericus, 147, 54—16 
tennesseensis, 147, 54—18 
Pitar, 427 

horni, 427, 170—20 
uvasana, 427, 170—21 
Placenticeras, 595 

guadalupe, 595, 249—9, 10 
intercalare. 595, 249—6-8 
meeki, 595 

placenta, 595, 249—5 
planum, 595, 249—3, 4 
whitfieldi, 595, 249—1, 2 
Plaoopecten, 405 

marylandicus, 407, 162—5 
Placopsilina, 31 
cenomana, 31 
ciscoensis, 31, 6—1 
Placuna, scabra, 409 
Plaesiomys, 298, 106—8 
iphigenia, 298 
meedsi, 298, 111—52, 53 
strophomenoides, 297 
subquadrata, 298, 111—54-58 
ulrichi, 298 
Plagioctenium, 405 

andersoni, 407, 162—8-10 
circularis, 407, 157—5, 6 
Plagioglypta, 521 
canna, 523, 214—31 
PJanorbis, 519 

amplexus, 519, 213—14, 15 
conanti, 519, 213—7, 8 
leidyi, 519, 213—16, 17 
planoconvexus, 519, 213—5, 6 
spectabilis spectabilis, 519 
spectabilis utahensis, 519, 213—11-13 
veternus, 519, 213—20, 21 
Plants, fossil, 711 
Planularia, 31 
ad vena, 31, 6—5 
auris, 31 
Planulina, 43 
ariminensis, 43 
harangensis, 43, 11—11 
Plasmopora, 103 
follis, 103, 35—6-8 
Platyceras, 1, 435, 473, 475 
conicum, 473, 193—17 
cornutum, 473, 193—1, 2 
dumosum, 473, 193—15, 16 
haliotoides, 473, 193—9 
niagarense, 473, 193—10 
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Ploiyceras, purvum, 473, 103—11, 1*2 
quincyonso, 473, 103—18 
subrcctum, 473, 103—10 
tribuloaum, 473, 103—8 
turbinatum, 473, 103—13, 14 
unguiformo, 473, 103—5-7 
vontricosum, 473, 103—3, 4 
Platycorina, 473 
Platyclymonia, 565 

amoricana, 505, 231—20 
Platycolpus, 020 

capax, 620, 200—24, 25 
ainclairensis, 020, 200—22, 23 
whitfieldi, 620. 260—20, 21 
Platyconcha, 401 

Platycrinites, 180, 203, 205, /1 8 

allophylus, 203, 77—10 
americnnus, 203, 77—17 
burlingtonensis, 203, 78—24 
discoideus. 203, 77—20; 78—22 
hemisphericus, 203, 205, 78—21 
interscapularis, 197 
laevis, 203 

quinquenodus, 203, 78—19 
saffordi. 205, 78—27 
sculptus, 203, 78—25 
spinifer elongatus, 203, 78 23 

subspinulosus, 203, 78—20 
symmetricus, 203, 78—20 
verrucosus, 203, 78—18 
Platycrinitidae, 203 
Platycrinus, eriensis, 203 
nodosus, 203 

Platycyathus, scottianus, 121, 44—14-10 

Platyhelminthes, 228 

Platymetopus, 054 

Platynotus, 637 

Platyorthis, 355 

planoconvexa, 355, 139—1-4 
Platyostoma. 473, 475 

cornutum, 473, 193—1, 2 
turbinatum, 473, 193—13, 14 
ventricosum, 473, 193—3, 4 
Platyostomella, 475 
Platyrachella, 283, 325 
iowensis, 325. 123—22 
mesastrialis, 325, 123—20, 21 
oweni, 325, 123-23-26 
Platystrophia, 282, 299, 301 
acutilirata. 299, 113-21-24 
crassa. 299, 113-32-35 
cypha, 299, 113—36, 37 
laticosta, 299, 113—25, 30, 31 
ponderosa, 299, 113—41-44 
reversata, 299, 113—26, 27 
trentonensis, 299, 113—28, 29 
Platytrochus, 121 

merriami, 121, 45—24-26 
stokesi, 121, 45—20, 21 
Plaxocrinus, 163 

crassidiscus, 163, 62—7; 63—7 
discus, 163, 63—6 
obesus, 163, 63—8 
parilis, 163, 63—5 
perundatus, 163, 63—9 
politus, 163, 63—1 
praevalens, 163, 62—5; 63—16 
virginarius, 163, 63—2 
Plectatrypa, 317 
marginalia, 317 

praemarginalis, 317, 120—60-68 
Plectoceras, 543, 557 
jason. 543. 222-6 
undatum, 543, 222—10 
undatum occidentale, 543 
Plectoconcha, 365 


Pli'ctocono.lm, wquiplirutu. 305, 143 'll 
Plootoclonta, 335 
iniiriuu, 335 

tninsvorHiilis, 335, 128—34 30 
Plcctofrondiciiliiriu, 35 
rnlifornicji, 35, 8—M, 9 
cononvii, 35 
Pled onotus, 141 
PlectorthiH. 299 

fiHsicowtii, 299, 1 12—41-43 
plirutcUa, 299. 112—10 
Pleotostyluft, 479 
Plectotrophia, 301 

bridged, 301. 114—1-0 
Pleospongia, 49, 50 
Plesiastcr, 220 

umcrirunus, 220, 90—0-9 
Plestochilus, eulbertsoni, 507, 208—10, 

11 

Plethobolbina, lativia, 005, 280—58, 59 
Plothomctopus. 031 

ronvexus, 031, 260—0, 7 
Plethomytilus, 387 

oviformis, 387, 150—1 
ponderosus, 387, 150—2, 3 
Plethopeltis. 619. 621. 631, 633 
buehleri. 631, 200—4, 5 
saratogensis, 631, 260—1-3 
Plethorhyncha, 311 

speoiosa, 311, 118—71-74 
Pleurodymenia, americana, 565, 231—20 
Pleurocora, 119 

coalescens, 119, 44—12 
explanata, 119 
texana, 119, 44—13 
Pleurocystites, 129 

filitextus, 129, 48—20. 21 
squamosus, 129, 48—4, 16 
Pleurodictyum, 111, 113 
convexum. 111, 40-1-3 
cylindricum, 111, 40—4 
cugeneae, 111, 39—20, 21 
lenticulare. Ill, 39—25-27 
problematicum, 111 
styloporum, 111, 39—22-24 
Pleurolimnaea, 519 

tenuicostata, 519, 212—22, 23 
Pleuromya, 413 

inconstans, 413, 164—33 
subcompressa, 413, 164—31, 32 
Pleuronotus, 465 

decewi, 465, 189—10, 11 
Pleurophorus, 415 

albequus, 415, 165—35, 36 
oblongus, 415, 165—32 
occidental^, 415, 165—34 
subcostatus, 415, 165—33 
tropidophorus, 415, 165—31 
Pieurostomella, 37 

subnodosa, 37, 8—22 
Pleurotoma, 514 
acutirostra, 513 
bottae, 513 
childreui, 513 
cristata, 513 
gibbosa, 514 
longiforma. 514 
lunata, 513 

Pleurotomaria, bilix, 471 
callosa, 453 
etna, 449 
labrosa, 453 
lartetti, 457 
micula, 451 
radula, 453 
sphaerulata, 453 
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Plcurotomaria, subconica. 455 
turbiniformis, 457 
umbilicata, 451 
Pleurotomariidae, 435 
Pleurotrochus, 471 
Plicatula. 407 

densata, 407. 103—8. 9 
hydrotheca, 407. 163—7 
striatocostata. 345 
Pliomera, 651 
PJiornerops. 051 

canadensis. 651, 272—23-25 
Ploeezyga. 463 

angularis. 463, 187—31 
corona, 463. 1*7—19 
Plu miner icrinus, 161 
mcguirei, 161, 63—20 
ogarai. 161. 62—35; 63—19 
uddeni. 161, 63—18 
Plummcrinella, 29 
complexa, 29. 5—14 
Plumulites, 695 
jamesi. 695 
Podocratus, 699 
Poleumita, 475 

crenulata, 475, 194—13 
.scamnata. 475. 194—14 
Polielia, 615 

anteros, 615. 256—2, 3 
Polinices. 483 
albus, 483 

halli. 483, 198—23, 24 
mamillaris, 483 
shumardianus. 483, 198—25 
Polyactinia. 115 
Polycaulodus, 239 

inclinatus, 239, 93—9 
sp., 239, 93—4 
Polychaeta, 228, 229 
Polydiexodina, 27 

eapitanensis. 27, 4—1, 2 
Polygnathellus, 245 
nothas. 245, 94—46 
typicalis, 245, 94—52-54 
Polygnathidae. 244 
Polygnathodella, 246 
fossatar, 246, 94—70, 71 
ouachitcnsis. 246 
Polygnathoides, 245 

siluricus, 245, 94—48, 49 
Polygnathus. 244, 245 

communis, 245, 94—29-31 
concentrica, 245, 94—47 
dubia. 245 
gyratilineuta, 245 
lobata, 245, 94—36 
symmetrica, 245, 94—35 
Polygonal, tenuirugosus, 209, 79—22 
Polygyrata, 447 
Polylepidina, 45 

gardnerae, 45, 13—17, 18 
Polylophodonta, 245 

concentrica, 245, 94—47 
gyratilineata, 245 
Polymorphina, 32 
burdigalensis. 32 
charlottensis, 32, 7—5 
communis, 32 
gibba. 32 

Polymorphooodium, 715 
Polyphemopsis, 477 
Polyplacophora, 366, 526 
Polypora, 264 

cultellata, 264, 100—9, 10 
dendroides, 264 
elliptica, 264, 100—14 


Polypora. incepta, 264, 100—12, 13 
shumardi, 264, 100—9, 10 
submarginata, 264, 100—11 
Polystomella, arctica, 33 
Poly taxis, 31 
laheei, 31 

rnultiloculata, 31, 5—18 
Polytoechia. 298 
alabamensis, 298 
apicalis, 298, 112—19-21 
montanensis, 301 
Polytropina, 475 
Polytropis, 475 
Polytylites, G73 

directus, 673, 283—10 
geniculatus, 673, 283—4-7 
Polyzoa, 247 
Pomatotrema, 282, 298 
muralis, 298, 112—15-18 
Ponderodictya, 685 

bispinulata, 687. 288—55-58 
Pontocypris, 683 

arcuata, 683, 288—1-3 
perforata, 683, 288—4, 5 
serrulata, 683 
Popanoceras, 577 

bowmani, 577, 236—24, 25 
Porella, 275 

jacksonica, 276, 104—11 
Porifera, 49 

Porites, expatiatus, 109 
petalliformis, 103 
Porocrinus, 153, 52—22 
conicus, 153. 53—13 
Porodiscus, concentricus, 48, 14—23 
Porpites, 83, 85 
globulatus, 83 
michiganensis, 83, 23—6-8 
rotuloides, 83, 23—4, 5 
Portlockia, 451 

Poteriocrinites, 155, 157, 52—18 
crassus, 155 

macropleurus, 155, 58—3 
Poteriocrinitidae, 155 
Poteriocrinus, bursaeformis, 159 
coreyi, 169 
coxanus, 157 
dilatatus, 159 
hemisphericus, 171 
hoveyi, 169 
jesupi, 158 
magniventrus, 157 
perplexus, 154 
regularis, 159 
scalaris, 169 
wether byi, 171 
Poulsenia, 615 

cossus, 615, 259—4, 5 
granosa, 615, 259—6, 7 
Pourtalesia, wandeli, 89—30-32 
Praenatica, 473 

expansa, 473, 194—36 
Prasopora, 257 
grayae, 257 

simulatrix, 257, 97—18, 19 
Preshumardites, 573 
Prestwichia, 707 
Primitia, 665, 667 
dentifera, 675 
lativia, 665, 280—58, 59 
sculptilis, 665 
seriata, 665, 280—56, 57 
Primitiella, 665 

constricta, 665, 281—1—4 
unicornis, 665, 281—5-7 
Primitiopsis, striatus, 681 
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Prioniodiduo, 240 
Prioniodina, 244 

aubcurvata, 244, 94—24 
Prioniodinidao, 243 
Prioniodus, 241, 243 
bidontata, 243, 94—20 
cornigor, 241, 93—54 
elegans, 241, 93—53 
Prionocyclus, 593 

wyomingensis, 593, 247—3-5 
Prionodesmacea, 300, 309 
Prionothyris, 304 

condoni, 304, 142—20. 21 
perovnlis, 304, 142—10-19 
Prionotropis, 593 

woolgari, 593, 247—1, 2 
Prionotus, pristis, 73 
Priscochiton, 520 

canadensis, 520, 210—G-8 
Priscoficus, 500 

argutus, 500, 205—18, 19 
caudatus, 500, 205—12 
juvenis, 500, 205—13, 14 
Prismatophyllum, 95 
davidsoni, 95 
Prismodictya, 55 

prismatica, 55, 10—27 
telum, 55, 10—15 
Prismopora, 270 

triquetra. 270, 102—21 
Proagnostus, 001 

bulbus, 001. 251—3, 4 
Proarcestes, shastaensis, 581, 239—7, 8 
Probeloceras, 565 
lutheri, 505, 231—5 
Proboscina, 250 

admota, 250, 95—15 
boryi, 250 

clavatula, 250, 95—13 
frondosa, 250, 95—14 
Prodromites, 567 

gorbyi, 567. 232—10, 11 
Productacea, 283, 284, 345 
Productella, 347 

hirsutiformis, 349. 135—27, 28 
lachrymosa, 347 
spinulicosta, 347, 135—29, 30 
truncata, 347, 135—21-23 
walcotti, 349, 135—24-26 
Productus, 1, 349 
cora, 351 
elegans, 349 
humboldti, 351 
juresanensis, 350 
leonardensis, 351 
magnus, 350 
marginicinctus, 349 
punctatus, 1 
setigerus, 350 
subaculeatus, 347 
youngianus, 349 
Proeccyliopterus, 439 
Proetus, 643, 651 

crassimarginatus, 651, 274—18, 19 
haldemani, 053, 274—6 
longicaudus, 637, 275—23, 24 
missouriensis, 653, 276—9, 10 
nevadae, 653, 276—8 
rowi, 653, 274—10 
Prolecanites, 567 

greeni, 567, 231—18, 19 
moj8isovics, 567 
Proliostracus, 615 

goodwini, 615, 255—10, 11 
strenuelliforrois, 615 
Promopalaester, 211 


Proiiiopiiliicatcr, IicIIuIiih, 211. H| --2 5 

S|XM'iostJH, 2 1 1 

HptlltjloMUM, 2 l l 
Proinoiirloiiiii, 157 
PionoritcM, 507 

iii kunsusotisis, 507, 232 — 1, 2 
Propm roysia, holniesmnus, 399, I5H—17. 
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Properrinitcs, 577 

bocsci, 577, 230-20-29 
Propiriaroccras, 507 
boyrichi, 507 
knighti, 509, 232—8, 9 
Proplina, 437 

acMita, 437, 174—1-0 
harabuensis, 437, 174—9, 10 
cornutaforniis, 437, 174—11 
tinguiformis, 437, 174—7, 8 
Propora, 103 
Proporocyclina, 47 
flint crisis, 47, 12—9 
pcrpusilla, 47, 12—10, 17 
Prorhynchus, 371 

ungulatum, 371, 144—30 
Prorichthofeniu, 351 

uddeni, 351. 138—43 45 
Prosaukia, 031 

misa. 031, 201—9-11 
Prosigaretus. 473 
Prnsobranchia, 300, 439, 479 
Prosoptyehus. 443 
Prosserella, 329 

rnodestoides, 329. 126—11, 12 
Protarabellites, 231 
canadensis, 231. 91—67, 68 
concavus, 231. 91—66 
excelsus. 231, 91—69 
giganteus, 231, 91—70 
glenwoodensis, 231, 91—64 
hamiltonensis, 231, 91—63 
humilis, 231. 91—65 
productus, 231. 91—62 
Protaxocrinus, 177. 67—11 
elegans, 177, 68—14 
laevis, 177, 69—7 
robustus, 177, 54—13 
Proteonina, 13 

difflugiformis, 13, 1—1 
fusiformis, 13 
Proterocameroceras, 535 
brainerdi, 535, 218—11-14 
Prothyris, 369 

elegans, 369, 144—7 
lanceolata, 3G9, 144—8 
Protichnites, 719 

logananus, 719, 303—38 
septemnotatus, 719 
Protistograptus. 69 
Protobalanus, 695 

hamiltonensis, 695, 293—13 
Protobusycon, cretaceum, 501, 206—15, 16 
Protocanites, 567 

lyoni, 567, 231-21-23 
Protocardia, 425 

subquadrata, 425, 169—14, 15 
texana, 425, 169—16 
Protocaris. 655 

marshi, 655, 277—2 
pretiosa, 655, 277—3, 4 
Protocaudina, 227 

kansasensis, 227, 90—14-16 
traquairii, 227, 90-11-13 
Protochoanites, 366, 531 
Protocycloceras, 533 

lamarcki, 533, 217—10, 11 
Protogastropoda, 366, 437 
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Protokionoceras, 541 
medullare. 541, 221—1 
Protolenus, 615 

elegans, 617, 253—9 
paradoxides, 615 
Protoleptostrophia, 341 
perplana, 341. 131 —15-17 
Protomegastrophia. 339 
profunda, 339. 129—12, 13 
Protoperlaria. 298—11 

Protorhyncha, ridleyana, 307, 117—30-33 
Protoscutella, 221 

mississippiensis. 221, 85—10-12 
Protospongia, 53 

fenestrata, 53, 16—6 
Protothalassoceras, inexpectans, 575 
Prototreta, 281, 289 
attenuata, 289 
trapeza. 289, 108—29-33 
Protowarthia, 441 
Protozoa, 11 
Protozyga, 317 

nicolletti, 317, 120—52, 53 
Protrachyceras, shastense, 579, 238—21-23 
Protremata, 282, 283, 284 
Prouddenites, 567 

primus, 567, 232—12, 13 
Prozacanthoides, 617 
optatus, 617, 257—8. 9 
virginicus, 617, 257—7 
Psammechinus. 221 

philanthropus, 221, 84—11-13 
Pseudagnostus. 601 

josepha, 601, 251—5, 6 
Pseudamusium, 405 

pedroanus, 407, 162—1, 2 
Pseudaviculopecten, princeps, 403, 160—3 
Pseudoceratites, 529 
Pseudochaetetes, 715 
Pseudocrinites, 127 
bifasciatus, 127 
clarki. 128, 47—33-35 
gordoni. 128, 47—30-32 
Pseudogastrioceras, 573 
altudense, 575, 236—1, 2 
Pseudoglandulina, 31 
conica, 32, 6—8 
Pseudohornera, 261 

diffusa, 263, 99—17, 18 
Pseudolepidina, 43 
trimera, 43, 12—3, 4 
Pseudolisania, 631 

breviloba, 631, 266—11-15 
Pseudometacoceras, 547 
sculptile, 547, 224—7, 8 
Pseudomonotis, 393 
curta, 393, 152—25 
equistriata, 393, 152—23 
hawni, 393, 152—24 
Pseudonotostraca, 655 
Pseudoparalegoceras, 573 
brazoense, 573, 235—5 
Pseudophragmina, 47 
cookei, 47, 12—12, 13 
flintensis, 47, 12—9 
perpusilla, 47, 12—16, 17 
Pseudopolygnathus, 244 
prima, 244, 94—11, 12 
Pseudopolymorphina, 32 
hanzawai, 32 
rutila, 32, 7—3 
Pseudorbitoides, 45 
israelskii, 45, 12—5, 6 
trechmanni, 45 
Pseudorthoceras, 553 
knoxense, 553, 227—1 


Pseudosageceras, 581 

intermontanum, 581, 239—12, 13 
Pseudoschwagerina, 25 
texana, 25, 4—28, 29 
uddeni, 25, 4—25, 26 
Pseudotorinia, euprepes, 491, 200—16-18 
Pseudouvigerina. 35 
plummerae, 35, 8—11 
Pseudozygopleura, 461 
kelletti, 461, 187—8 
minuta, 461 
schucherti, 461, 187—-9 
scitula, 461, 187—6, 7 
semicostata, 461, 187—1, 2 
wortheni, 461, 187—3-5 
Psilaxis, krebsii lampra, 491, 200—19-22 
Psiloconcha. 371 

grandis, 371, 145—3, 4 
Psioidea, 359 
Ptarmigania, 609, 617 

germana, 617, 258—13, 14 
rossensis. 617, 258—6-8 
Pteria, 391 

gastrodes, 391, 152—10 
limula, 391, 152—9 
linguaeformis, 391, 152-—6 
longa, 391, 152—2 
nebrascana, 391, 152—5 
petrosa, 391, 152—3, 4 
salinensis, 391, 152—8 
submcconnelli, 391, 152—7 
sulcata, 391, 152—1 
Pteriacea, 383 
Pterinea. 383, 385, 391 
bisulcata. 369 
concentrica, 409 
demissa, 383, 148—16 
fasciculata, 383 
laevis, 383 
lanii, 383, 148—17 
modiolaris, 411 
pygmaea, 393 
radialis, 383 
reversa, 403 
Pterinocrinus, 187 

quinquenodus, 187, 72—22 
Pterinopecten, 403 
princeps, 403, 160—3 
rectilaterarius, 403, 160—4, 5 
undosus, 403, 160—6-8 
Pteris, 389 
Pterocephalia, 631 

sanctisabae, 631, 266—35-37 
Pterocerella, 499 

poinsettiformis, 499, 204—14, 15 
Pterochaenia, 385 
fragilis, 385, 149—16 
Pteroconus, 241 

gracilis, 241, 93—69 
Pterocorallia, 83 
Pteronites, 391 
angustatus, 391 
profundus, 391, 152—12 
rostratus, 391, 152—11 
Pteropoda, 366, 517 
Pterotheca, 445 

expansa, 445, 180—15, 16 
saffordi, 445, 180—17, 18 
Pterotocrinus, 199 

bifurcatus, 199, 78—17 
capitalis, 199, 78—16 

Pterygocythereis, cornuta americana, 688, 289-40-43 
Pterygota, 703 
Pterygotus, 709 

macrophthalmus, 709, 299—3, 4 
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Ptorygotua, problonmticuH, 709 
Ptilodictya, 267 
flexuosa, 209 
nobulosa, 207, 101—35 
shafferi, 209 ^ 

Ptilograptus, 07 

plumoaua, 07, 09, 20 22 
Ptilopora, 265 

oylindracea, 205, 100—19. 20 
pluma, 205 
striata. 205. 100—21 
Ptomatis, 441 

patulus, 441, 177—1-4 
Ptychagnostus. 600 

punctuosus, 600. 251 20 

Ptychaspis, 625, 631 

granulosa. 631, 202—18-21 
miniscaensis, 631, 202 1 

striata, 031. 202—2 
Ptychocrinidae, 187 
Ptychocrinus, 187, 70—9 
splendens, 187, 72 19 

Ptychoglyptus, 337 

virginiensis, 337, 128 37, 38 
Ptychomphalina, 457 
Ptychonema, 449 
Ptychoparella, 617 

adamsi, 017, 259—10, 11 
billingsi, 617, 259—9 
brevicauda, 617 
Ptychoparia, convexa, 609 
laeviceps, Oil 
llanoensis. 029 
metra, 627 
pernasuta, 623 
pero, 035 
similis, 627 
teucer, 605, 253—0 
urania, 621 
Ptychophylluro, 97 

stokesi, 97, 31—15—17; 32 19, 20 

Ptychopleura, 631 
brevifrons, 631 
Ptychopleurites, 631 

brevifrons, 631, 266—9, 10 
Ptychopteria, 391 

salamanca, 391, 152—22 
Ptychospira, 473 
Ptychospirina, 473 

varians, 475, 194—3-5 
Pugnellus, 497 

densatus, 497, 203—27, 28 
fusiformis, 497, 203—30-32 
Pugnoides, 315 

calvini, 315, 120—13-17 
duplicatus, 315, 120—18-21 
ottumwa, 315, 120—22-26 
Pullenia, 41 

salisburyi, 41, 10—13 
Pulmonata, 366, 519 
Puivinulina, area, 43 
erinacea, 37 
menardii tumida. 43 
reticulosa, 39 
Pulvinulinella, 39 
subperuviana, 39 
texana, 41, 10—10 
Punctospiracea, 283, 284, 359 
Punctospirifer, 359, 361 

kentuckiensis, 361, 141—6, 7 
pulcher, 361, 141—8 
8cabricosta, 359 
Pupillaria, 480 
Pustulina, 319 

pustulosa, 319, 121—33-37 
Pustulopora, intricaria, 251 


Pyenodoiito. 397 
riidiutn, 397 
PycnninphuluH, *171 
ollCHUH, 471 

Nolarioides, 471, 193—21 23 
Pyriioanccijfi, 18). 60—1 
patci, 1 HI, 54 —4 
tcfiuibrachiatiiH, 181, 09—11 
PycnofltyluH, 103 
Pygocauliu, 283, 284 
PygorhynchiiH, rnortonis, 225 
Pyrgoella, 29 

sphaera, 29, 5—7, 8 
Pyrgozyga. 401 
Pyrgulifera, 489 

humerosa, 489, 200—5-7 
Pyropsis, 501 

ruloradocnsis, 501, 206—8, 9 
pcrlata, 501 

proxima, 501, 200—10, 11 
Pyrula, 500 
Pyxiprimitia, 6G5 

ventriclefta, 6G5, 281—8, 9 

Q 

Quinqueloculina, 27 
moremani, 27, 5—4 
secans, 27 

R 

Radiolaria, 12, 48 
Radiolites, 421 

davidsoni, 421, 168—16 
Rafinesquina, 281, 337, 339, 106 9 
alternata, 131 
deltoidea, 337, 129—23 
loxorhytis, 337, 129-19-22 
nasuta, 337, 129—17, 18 
ponderosa, 337 
trentonensis, 337, 129—24 
Ranapeltis, 682 

trilateralis, 682, 286—45-47 
typicalis, 682 
Rapana, 505 
stantoni, 505 

Raphidodiscus, marylandicus, 301—31 
Raphispira, 469 
Raphistoma, 449 
lapicida, 447 

peracutum, 449, 181 17-20 

stamineum, 449, 181—21-23 
striatum, 449, 181—21-23 
Raphistomina, 447 
affinis, 447, 181—3, 4 
lapicida, 447. 181—1, 2 
Rattrayella, inconspicua, 301—33 
Raymondatia, 669 

goniglypta, 669, 281-58-60 
Rayonnoceras, 555 

solidiforme, 555, 228 5 

Receptaculites, 57 
neptuni, 57 

occidentalis, 57, 17 24, 25 

oweni, 57, 17—26 
Rectogumbelina, 33 
cretacea, 33, 8—3 
Reedops, 653 

deckeri, 653, 274 14, 15 

Remopleurides, 653 

canadensis, 653, 267 17-19 

colbii, 653 

Reniera, area, 56, 16—30 
phaseola, 56, 16—29 
siliqua, 56, 16—28 
Rensselaeria, 363, 364, 142 3, 4 

claypolii, 364 
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Renssclaeria, elongata, 363, 142— 1 , 2 
johanni, 304 

marylandica. 303, 142—3, 4 
ovoides gasponsis, 3G3 
Ronsselandia, 304 

johanni, 364. 142—15 
Reophax, 13 
scorpiurus, 13 
texana, 13, 1—0 
Reptaria, 251 

stolonifera, 251, 95—20, 21 
Reptolunulites. 275 
angulosa, 275 
distans, 275, 104—1 
verrucosa, 275, 104—9, 10 
Requienia, carinata, 421 
patagiata. 421, 168—1, 2 
Resserella, 295, 351. 353, 355, 357 
oorpulenta, 353, 138—8, 9 
fertilis, 353, 138—10 
meeki. 353. 138—11-14 
multisecta, 353, 138—15-18 
rogatu, 353, 138—6, 7 
tersa, 353, 138—19. 20 
Reteoorinidae. 183 
Rcteocrinus, 1H3, 187. 70—1 
nealli, 183, 72—1. 8 
stel laris, 183 

Retepora, archimedes, 264, 100—3 
diffusa, 261 
pluma, 265 
Reticularina, 301 

spinosa, 361, 141—9-13 
Retiolites, 75 
geinitzianus, 75 

geinitzianus venosus, 75, 22—15, 16 
Retrorsirostra, 298 

carleyi, 298. Ill—49-51 
Retzia, vera, 361 
Reuschella, 355 

edsoni, 355, 139—40-42 
scmiglobata, 355 
Rhabdocyclus. 85 

parvulus. 85, 23—11-14 
Rhabdoliths, 12, 19, 14—11, 14 
Rhabdospira, 475 
Rhabdostropha. 461 
Rhachopea, 445 
Rhakistella, 55 
alba, 55, 16—14 
Rhapalonaria, tenuis, 250 
venosa, 250, 95—1 
Rhaphanocrinus, 183 
sculptus, 183, 72—23 
Rhaphoneis, angularis. 301—6, 7 
Rhineoderma, 453 

piasaense, 455, 183—30, 31 
wortheni, 455, 183—29 
Rhinidictya, 269 

mutabilis, 269, 102—6, 7 
nicholsoni, 269 
Rhinocarina, 659 
Rhinocaris, 659 

capsella, 659, 279—35 
columbina, 659 
scaphoptera, 659, 279—34 
Rhipidium, 305 

knappi, 305, 115—29, 30 
Rhipidomella, 353, 355 

carbonaria, 355, 139—24-26 
hybrida, 355, 139—5-7 
missouriensis, 355, 139—11-15 
musculosa, 355, 139—8-10 
oblata, 355, 139—16, 17 
oweni, 355, 139—18-20 
penelope, 355, 139—21-23 


Rhizocrinus, 205 

alabamaensis, 205, 79—1 
cylindricus, 205, 79—2 
lofotensis, 205 

Rhizophyllum, tennesseensis, 99, 32— 17 , 18 
Rhodocrinites, 183, 185, 70—8 
barrisi, 185, 73—7 
cavanaughi, 185, 73—10 
douglassi serpens, 185, 73—9 
kirbyi, 185, 73—12 
tuberculatus, 185, 73—6 
verus, 185 

watersianus, 185, 73—8 
wortheni, 185, 73—11 
Rhodocrinitidae, 185 
Rhodophyta, 716 
Rhombifera, 127 
Rhombopora, 265, 267 
crassa, 267, 101—7, 8 
lepidodendroides, 265, 267, 101—4-6 
tenuirama, 267, 101—9-11 
Rhombotrypa, 258 

quadrata, 258, 97—24, 25 
Rhopalithes, 501 
Rhopalonaria, 250 
Rhynchocamera, 303 
Rhynchonella, aequiplicata, 365 
eurekensis, 315 
glansfagea, 363 
guadalupae, 315 
heteropsis, 311 
increbesccns, 309 
missouriensis, 313 
Ottumwa, 315 
peregrina, 315 
reticulata, 307 
speciosa, 311 
whitii praecursor, 309 
Rhynchonellacea, 283, 284, 307 
Rhynchopora, 315, 359 

magnicosta, 359, 140—27-30 
taylori, 359, 140—24-26 
Rhynchospira, evax, 361 
nobilis, 311 

Rhynchospirina, 281, 361 
formosa, 361, 141—14-18 
Rhynchotrema, 309, 118—17, 18 
argenturbicum, 309, 118—4-6 
capax, 309, 118—7-10 
dentatum, 309, 118—11-13 
increbescens, 309, 118—14-16 
minnesotense, 309, 118—19-22 
perlamellosum, 309, 118—29-30 
Rhynchotreta, 309 

americana, 309, 118—23-25 
Rhytimya, 414 

producta, 414, 165—6 
radiata, 414, 165—5 
Rhytistrophia, 341 

beckii, 341, 131—26-28 
Ribeiria, 659 

calcifera, 659, 297—17-19 
nuculitiforrhis, 659, 297—20-22 
pholadiformis, 659 
Richardsonoceras, 557 
simplex, 557, 228—19, 20 
Richteria, 687 

serratostriata, 687, 289—7, 8 
Rictaxis, 515 

punctocoelatus, 515, 212—12, 13 
Rimella, 497 
Ringicula, 515 
buccinea, 515 
dalli, 515, 212—5, 6 
pulehella, 515, 212—3, 4 
Robulus, 31 
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Robulus, cultratus, 31 
navarroonsis, 31, 0—3 
Roemerolla, 291 

grandis, 291, 109—25, 20 
Romingeria, 113 

umbellifera, 113, 40—10, 11 
Rosenella, 03 

Ro3teUaria, americana, 497 
vclata, 499 
Rostricellula, 307 

ainslioi, 309, 118-1-3 
plena, 309, 117-25-29 
rostrata, 307, 309, 117—34-40 
Rostrospiracea, 283, 329 
Rotalia, 39 

byramonsis, 39, 9—9 
exsculpta, 39 
trochidiformis, 39 
Rotalina, contraria, 39 
Rotellomphalus, 447 
Roubidouxia, 447 

depressa, 447, 180—7 
umhilicata, 447, 180—0 
Rudistacae, 421 
Rudistae, 421 
Ruedemannia, 449 
Rustella, 284, 293 
edsoni, 293, 110—4 
Rutilaria, epsilon, 301—27 
Ryticeras, 545 

jason, 545, 222—15 
trivolve, 545, 222— 16-18 
Rzehakina, 27 

epigona lata, 27, 5—1 

S 

Saccelatia, 665 

arrecta, 665, 280—38-40 
Saccella, gabbi, 377, 146—32 
parva, 377, 146—28 
Saccocrinus, 191, 71—1 
benedicti, 191, 75—17 
speciosus, 191 
Sactoceras, 555 

josephianum, 555, 227—9, 10 
Saffordella, 473 
Saffordia, 371 

modesta, 371, 144—31, 32 
ventralis, 371, 144—33. 34 
Sagenites, 581 

herbichi. 581, 239-14-16 
Sagenocrinites, 179, 67—7 
americanus, 179, 54—11 
clarki, 179, 54—10 
Sagenocrinitidae, 179 
Sagenocrinoidea, 179 
Sagrina, rugosa, 18 
Salenia, 219 

texana, 219, 226. 89—4, 5 
Salpingostoma, 441 

buelli, 443, 177-14-16 
richmondense, 443, 177—17, 18 
Salterella, 531 

billingsi, 533, 217—1 
curvata, 531, 217—3 
pulchella, 531, 217^-4 
rugosa, 531, 217—2 
Sanguinolites, 414 
arcaeformis, 414 
Sansabella, 679 

amplectans, 679, 285—5-7 
bradfieldi, 679, 285—8-13 
Saracenaria, 32 
italica, 32, 6—9 
Sarcodina, 11, 12 
Sargana, 505 


Sarganu, Btantoni, 505, 207—8, 9 
SarocriiiUH, 107 
Suulcia, 031, 033 
acuta, 033, 200—30 
lodonsis, 031 
pepincnsia, 033 
Saukiella, G33 

pepincnsis, G33, 2G0—31-37 
typicalis, 633, 2GO—26-29 
Savagella, 073 

lindahli, 673, 283—8, 9 
Saxicava, 431 

arctica, 431, 172—*15, 10 
rugosu, 431 
Scaevogyra, 439 

swezeyi. 439, 175—21-23 
Seala, 481 
Scaluria, 481 
pretiosa, 481 
Scalaripora, 270 

scalarifonnis, 270, 102—11 
Scalarituba, 234 
missouriensis, 234 
welleri. 234, 92—31, 32 
Scalez, 487 

petrolia, 487, 199—18, 19 
Scaliognathus, 245 

anchoralis, 245, 94—37, 38 
Scalpellum, 095 
Scambula, 419 

perplana, 419, 167—6, 7 
Scaphiocrinus, aequalis, 161 
robustus, 169 
rusticellus, 159 
scalaris, 169 
Scaphites, 589 
aequalis, 589 

hippocrepis, 591, 244—4, 5 
tridens, 591 

ventricosus, 591, 244—10 
warreni, 591, 244—6 
Scaphopoda, 366, 521, 525 
Scenella, 437 

acadica, 437, 175—1, 2 
reticulata, 437, 175—3 
Sceptroneis, e'aducea, 301—28 
Schackoina, 41 

multispinata, 41, 11—5, 6 
Schistoceras, 573 

hildrethi, 573, 235—11. 12 
missouriense, 573, 235—9, 10 
Schistocrinus, 165 

confertus, 165, 64—32 
parvus, 165, 64—27 
torquatus, 165, 62—12; 64—8 
Schizambon, 287 

typicalis. 287, 108-21-24 
Schizobasis, 480 

depressa, 480, 197—4, 5 
Schizoblastus, 134, 135, 137 
-otheridgei. 135. 51—24-26 
sayi, 137, 51—17-23 
Schizobolus, 291 % .* 

concentricus, 291, 109—19-21 
Schizocoralla, 101 
Schizocrania, 291 

filosa, 291, 109-16-18 
Schizodiscus, 660 

capsa, 660, 279—7-9 
Schizodonta, 366, 383 
Schizodus, 401 

chemungensis, 401, 159—2 
cuneatus, 401, 159—3 
schlotheimi, 401 
wheeleri, 401, 159—1, 4 
Schizopea, 445 



778 


INDEX OF GENERA 


Scbizopca, typica. 447, ISO—12-14 
washburnei, 445, 180—11 
Schizophoria. 283, 357. 106— 1 , 2; 140—4. 5 
australis, 357. 139—54-56 
iowensis, 140—4, 5 
maefarlani. 357. 140—4-3 
multistriata, 357. 140—10. 11 
nevadaensis, 357, 140—6, 7 
swallovi. 357. 140—8. 0 
Schizoporella, informata. 275. 104—8 
Schizostoma, 405 
Schmidtella. 664 

crassimarginata, 664, 280—35-37 
Schroederoreras. 541 
eatoni, 543, 221 —11 
Schuchertella, 343 

desiderata. 343. 132—46-48 
lens, 343 

perversa. 343. 132—43-45 
woolworthana, 343. 132-49-51 
Schuchertoeeras, 537 

anticostiense. 537, 218—16 
Schultzicrinus, 154 
typus, 154, 57—5. 6 
Schwagerina, 23, 25. 27 
compacta, 27 
emaciata, 25. 4—27. 33 
fusulinoides. 25 
gigantea, 25 

huecoensis, 25, 4—18-20 
linearis. 27 
setum, 25. 4 —13-15 
uddeni. 25 
Sciadiocrinus, 165 

acanthophorus, 165, 62—11; 64—1 
disculus, 165, 64—7 
harrisae, 165, 62—17; 64—6 
Scobinella, 513 

claytonensis, 513. 210—33. 34 
coelata, 513, 210—32 
Scolithus, 234 

clintonensis, 234, 92—33 
linearis, 234, 92—34 
verticalis, 234, 92—35 
Scolopodus, 240 

quadruplicatus, 240, 93—38, 39 
semicostatus. 240, 93—27 
sublaevis, 240 
Scutella, 221, 223 

aberti, 221, 85—13-15 
coosensis, 223 
excentrica, 223 
lyelli, 221 

mississippiensis, 221 
parma, 223 
quinquefora, 223 
Scutellum, 653 

acamas, 653, 269—17 
barrandi, 653, 269—16 
costatum, 653 
lunatum, 653, 269—15 
Scyphocrinus, 209 
heterocostalis, 155 
Scyphozoa, 58, 77 
Scytalocrinidae, 167, 52—17 
Scytalocrinus, 169 
validus, 169, 59—11 
Sedentaria, 231 
Sellardsicrinus, 175 
marrsae, 175, 64—29 
Semele, 429 

rubropicta, 429, 171—8 
subovata, 429, 171—9 
Semicoscineum, 263 

planodorsatum, 263, 99—31 
rhomboideum, 263 


Semicoscineum, tenuiceps, 263, 99 
Seminola, 503 

crassa, 503, 207—17, 18 
Seminolites. 683, 685 
sohni, 683, 287—7, 8 
truncatus, 683. 287—9 
Sepioidea, 366, 597 
Septastrea, 121 

marylandica, 121, 44—17, 18 
subramosa, 121 
Serpula, 231 
arenaria, 491 
dianthus. 231 
lumbricalis, 491 
pervermiformis, 231, 92—12 
seminulum, 27 
spirorbis, 231 
spirulaea, 233 
sulcata, 32 
vermicularis, 231 
Serpularia, 465 
centrifuga, 465 
Serpulites. 77, 79 

angustifolius, 79, 23—3 
longissimus, 79 
Serpulospira, 465 
laxus, 465, 188—2 
paradoxus, 465, 188—9 
Sertularia eburnea, 250 
Setigerites, 350 

setigerus, 350, 136—23-25 
Sevillia, 653 

sevillensis, 653, 276—14-16 
Seymourites, 587 

loganianus, 587, 242—13 
Shansiella, 457 
altispiralis, 457 
carbonaria, 457, 185—8 
planicostata, 457, 185—9, 10 
Shumardella, 313 

missouriensis, 313, 119—27-30 
Shumardia, 653 

granulosa, 653, 267—8, 9 
Shumardites, 575, 577 

simondai, 575, 236—16-19 
Sibrites, kingianus, 579 
Siderolina cenomana, 41 
Sidneyia, 655 

inexpectans, 655, 279—36 
Sieberella, 305 

roemeri, 305, 115—12, 13 
Sigaretopsis, 483 
Sigaretus, 473, 481 
Sigmacystis, 125 
Sigmomorphina, 32 

frondiculariformis, 32, 7—4 
yokoyamai, 32 
Silicina, epigona, 27 
Silicispongiae, 49, 51 
Silicoflagellata, 11 
Silicosigmoilina, 27 

californica, 27, 5—2, 3 
Simoceras agrigentium, 587 
Sinuites, 441 

cancellatus, 441, 176—24, 25 
rectangularis, 441, 176—21-23 
Sinum, 481 

bilix, 481, 198—4 
fragile, 481, 198—1, 2 
scopulosum, 481, 198—3 
Sinuopea, 447 

regali9, 447, 180—9 
aweeti, 447, 180—10 
vera, 447, 180—8 
Sinuspira, 457 
Sinutropis, 465 


32 
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Sinutropia, eathoticn, 405 
fairohUdi, 405, 181)—12. 13 
Siphogonorina, plummcri, 35 
Siphogonorinoidos, 35 
plummori, 35, 8—12 
Siphonisi, oratorn, 53 
praomoraa, 53 
Siphonina, 39 
fimbriata, 39 
howei, 39, 10—3 
Siphoninolla, 39 

claibornensis, 39, 10—4 
Siphonocrinus, 187 
nobilis, 187, 72—21 
Siphonodella, 245 
duplicata, 245 
lobata, 245, 94—55 
quadruplicata, 245, 94—44, 45 
Siphonodontaliidae, 523 
Siphonognathus, 245 
duplicata, 245 
Siphonophora, 58 
Siphonophrontis, 93 

gigantea, 93, 28—25, 2G. 30, 31 
Siphonotretacea, 283, 287 
Sipunculoidea, 228, 234 
Sismondia alta, 221 
Skenidioide9, 301 

billingsi, 301, 113-1-6 
Skenidium, 301 

insigne, 301, 113—7-12 
Skolithos, 234 
Solarium, 489 
Solemya, 369 

mediterranea, 369 
vetusta, 369, 144—1, 2 
Solenacea, 429 
Soleniscus, 479 

typicus, 479, 196—15, 16 
Solenochilus, 549 

collectus, 549, 224—14, 15 
Solenodella, 244 

bialata, 244, 94—6 
fulcrata, 244, 94—5 
lacerata, 244, 94—4 
Solenognathus, 244 
lacerata, 244 

Solenopleura, gronwalli, 615 
jerseyensis, 635 
Solenopleurella, 617 
buttsi, 617, 255—22 
ulrichi, 617 
Solenopora, 715, 717 

compacta, 717, 302—31; 303—30-32 
jurassica, 302—30, 32 
spongioides, 717 
Solenospira, 459 
Sowerbycila, 335 

clarkesvillensis, 335, 128—39, 40 
punctostriata, 335, 128—44—49 
rugosa, 335, 128—41-43 
Sowerbyites, 335, 337 
medioseptata, 335 
triseptatus, 335, 128—25-28 
Spandelina, 17 

excavata, 17, 2—5 
Spaniocrinidae, 173 
Spatangus, bufo, 225 
coranguinum, 226 
Spathella, 414 

typica, 414, 165—7 
Spathiocaris, 659 
emersoni, 659 

woodfordi, 659, 279—25-29 
Spathodus, 244 
primus, 244 


SpiitliDgmithoduN, 241 
primus, 244 
regular is, 244, 94—1 
aulcifortiH, 244, 94—2 
SphaorcchiriUH, granularin, 89—24 
SphaorexochiiH,* 053 
minis, 053 

parvus, 053, 272—10 
romingori, 053. 272-17-22 
Sphuorium, 419 

fonno.su m, 419, 107—8, 9 
formosum, whiteavesi, 419 
planum, 419, 107—10 
Sphacrocyclus, 443 
Sphacrocystitcs, 128 

multifftsciutuH, 128, 48—7, 8 
Sphacrodoma, 479 
SphaeropthalinuH, 023, 033 
flotchcri, 633, 202—3-0 
pecten, 023 
Sphacrotocrinus, 185 
ornatus, 185, 72—74 
Sphcnodiscus, 595 

lenticularis. 595. 248—10-12 
lobatus. 595, 248—7 
pleurisepta, 595, 248—8, 9 
Sphenotus, 414 

contractus, 414, 105—4 
truncatus, 414, 105—3 
Sphvradocoras, 557 
clio, 557, 228—8, 9 
Spinocyrtia, 282, 323 

granulosa, 323, 123—6-8 
Spirifer, 299, 325, 359 
ambiguu9, 335 
anosoffi, 321 

arkansanus, 325, 124—23, 24 
bifurcatus, 325, 124—10-13 
carinatus, 323 
crispus, 327 
cultrijugatus, 323 
fasciger, 325 
gregarius, 323 
grimesi, 325, 124—25-27 
increbescens, 325, 124—6-9 
keokuk, 325, 124—14-17 
iamellosus, 271 
lateralis, 325, 124-1-5 
multistriatus, 361 
neglectus, 359 
orestes. 325, 124—18, 19 
pennatus, 321 
planicostatus, 323 
primaevus, 323 
pseudolineatus, 327 
pyxidatus, 329 
radiatus, 319 

rockymontanus, 325, 124—20-22 
spinosa, 361 
tenticulum, 321 
urei, 329 
ventricosa, 331 
venustus, 323 
verneuili, 321 
Spirifera, macbridei, 325 
ovalis, 327 

Spiriferacea, 283, 284, 317 

Spiriferina, suessi australis, 359, 140—52-55 

Spirillina, 37 

vicksburgensis, 37, 9—6 
vivipara, 37 
Spirocyathus, 56 
Spirolina, aequalis, 15 
agglutinans, 15 
Spiroloculina, 27 
depressa, 27 
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Spiroloeulina, wileoxensis, 29, 5—6 
Spirophyton, 719 
Spiroplectammina, 17 
castensis. 17. 2—1 
Spiropora, 251 
elegans, 251 
majuscula, 251. 90 — 1 
Spiroraphe, 455 
Spirorbi.s. 231 
angulatus, 231 
annulatus. 233, 92—S 
ant hrarosia. 233. 92—9, 10 
nrkonensis. 233, 92—5. 6 
calvertensis, 233. 92—11 
laxus, 231. 92—1-4 
nodulosus, 233 
omphalodes, 233. 92—7 
Spirula, 529 
Spisula, 431 

albaria. 431. 171 — 10 
Spiticeras, 589 

uhligi. 589, 244—11, 12 
Spondylospira. 359 
alia, 359, 140—48-51 
reesidei, 359, 140—43-47 
Spoiidylius. 308 
plicatus, 407 
Spongiostroma. 715 
Sporadoceras, 567 

milleri. 507. 232—5-7 
Sporozoa, 11 
Springericrinus, 157 
doris. 157, 58—12 
magniventrus, 157. 58—9, 19 
Spyroceras, 541 

bflineatum. 541, 221—3 
crotalum, 541, 221—2 
nuntium, 541, 221—4, 5 
olorum, 541, 221—0 
ruedemanni, 541 
thoas. 541, 221—7 
Squama, 695 
Stacheoccras, 575, 577 
mediterraneum, 577 
rothi, 577, 236—23 
St achy odes, 63 
StafTella, 19. 21 

hollingsworthi, 21, 3—39-43 
Staurognathus. 244 

cruciformis, 244, 94—19 
Staurograpsus, diohotomus, 69 
Staurograptus, 09 

diohotomus, 09, 21 —10 
Staurospira. 469 
Stearoceras, 545 
Steganocrinus, 193, 71 —12 
pentagonus, 193, 77—6 
sculptus, 193, 77—5 
Steganoporella, 275 

vicksburgica, 275, 104—6 
Stegerhynchus, 309 

acinus, 309, 118—34-37 
indianense, 309, 118—26-28 
neglectum, 309, 118—38-40 
whitii, 309, 118—31-33 
Stegocoelia, 459 
compacta, 459 
illinoiensis, 459, 185—18 
turritella, 459, 185—19 
wortheni, 459, 185—20 
Stellarocrinus, 157 
florealis, 157, 60—14 
geometricus, 157, 58—5 
stillativus, 157, 57—13 
Stellaxis, alveata, 489, 200—13, 14 
cognata, 491, 200—15 


Stelleroidea. 123, 211 
Stenaster, 211 

salteri, 211, 81 — 1 
Stenhoplites, 589 
Stenopilus, 633 

latus, 633, 260—8. 9 
pronus, 633, 260—10, 11 
Stenopoceras, 549 

abundum, 549, 224—16, 17 
Stenopora, 259 
Stenoscisma, 315 

explanata, 315, 120—41-45 
kernahani, 315, 120—46-48 
venusta, 315, 120—38-40 
Stenotheca. 701 

abrupta. 701, 297—2-4 
cornucopia, 701 
curvirostra, 701, 297—5 
levis, 701, 297—6 
rugosa, 701, 297—9-14 
Stensioina, 39 

excolata, 39. 9—5 
Stephanodiscus, astraea, 301 —41 
Stephanograptus. 71 
Stephanozyga, 461 
nodosa, 463. 187—13 
subnodosa, 463, 187—12 
Stereobrachicrinus, pustullosus, 209, 79 
Stereoconus, 237 

gracilis, 237, 93—16, 21 
Stereocrinus, 201, 70—18 
helderbergensis, 201 
indianensis, 201 
triangulatus, 201, 74—23 
Stereolasma, 87 

rectum, 87, 24—17-22 
Sthenorvtis, pachypleura. 481, 197—29 
Stibus. 682 

kothornostibus, 682, 286—32-36 
Stictodiscus, californicus, 301—24 
Stictopora, shafferi, 269 
Stictoporella, 269 

cribrosa, 269, 101—36. 37 
interstincta, 269 
Stictotrypa, 271 

punctipora, 271, 103—5, 6 
similis, 271 
Stinocrinus, 158 
granulosus, 158 
manua, 159, 60—15 
Stomatopora, 250 
pratti, 250, 95—10 
Stramentum, 695 
Straparollina, 469 

eurydice, 469, 192—14, 15 
pelagica, 469, 192—12, 13 
Straparolus, 463 

catilloides, 465, 188—23-25 
cyclostomus, 465, 188—3-5 
dionysii, 463 
latus, 465, 188—15 
laxus, 405, 188—2 
muricatus, 465, 188—40-42 
paradoxus, 465, 188—9 
pernodosus, 465, 188—20—22 
planidorsatus, 465, 188—13, 14 
plummeri, 465, 188—32, 33 
reedsi, 465, 188—26-28 
rudis, 465, 188—1 
savagei, 465, 188—16, 17 
similis, 465, 188—10-12 
spergenensis, 465, 188—6-8 
subquadratus, 465, 188—29-31 
subrugosus, 465, 188—34-39 
umbilicatus, 465, 188—18, 19 
Streblites, 583 
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Stroblitos, uhligi, 583, 240—15, 10 
Stroblotrypu, 207 

hamiltononsis, 207, 101—13, 14 
nicklosi, 207, 101—15-17 
Stronuolln, 017 

Htronua, 017, 253—18 
Strepsidura, 501 
ficus. 501, 205—21 
turgidus, 501 
Stroptacis, 403 

scalptu, 403, 187—20. 21 
whitficldi, 403. 187-22-24 
Streptelasma, 83, 85 

corniculum, 85, 24—1-3 
petoskcyenso, 85, 24—4-7 
rectum, 87 

rusticum, 85, 24—8-10 
stricta, 85 
Streptocrinus, 155 
Streptognathodus, 246 
elegantulus, 246 
excelsus, 246, 94—73, 74 
gracilis, 246, 94—72 
Strcptorhynchus, lens, 343 
Strepula, sigmoidalis, 081 
Striacoceras, 539 

typum, 539, 220—0, 7 
Striatopora, 109 

bellistriata. 111, 39—7 
flexuosa, 109, 39—5, 0 
iowensis, 109, 39—8 
rugosa, 111 
Stricklandia, 307 

casteilana, 307, 117—5. 0 
gaspiensis, 307, 117—48 
triplesana, 307, 117—1-3 
Strigogoniatitcs, 575 
Stringocephalus, 364 
burtini, 364, 143—4, 5 
Strioterebrum, dislocata, 511, 210—18 
Strobeus, 479 

littonanus, 479, 196—13 
medialis. 479. 196—14 
paludinaeformis, 479, 196—9 
primogenius, 479, 196—10, 11 
regularis, 479, 196—12 
subcostatus, 479, 196—8 
ventricosus, 479 
Strobilepis, 695 

spinigera, 695, 293—9-12 
Stroboceras, 545 

trisulcatum, 545, 223—2, 3 
Stromatocerium, 63 
huronensc, 63, 19—11 
rugosum, 63, 19—12, 13 
Stromatocystites, 129 
pentangularis, 129 
walcotti, 129, 49—11 
Stromatolith, 715 
Stromatopora, 59, 61 
antiqua, 1, 61, 19—1, 2 
concentrica, 59, 61 
constellata, 61, 19—5 
Stromatoporella, 61 • 

granulata, 61, 18—16 
tuberculata, 61, 18—21, 22 
Stromatoporoidea, 58, 63 
vera, 59 

Stromatotrypa, 259 
ovata, 259, 99—12, 13 
Strombiformis, reticulatus, 495 
Strombodes, 101 
murchisoni, 101 
rectus, 87 
Strombus, 499 

aldrichi, 499, 204—1, 2 


Strom bus, ciiniili.M, 497 

rhipoluuuN, 499, 204—3, 4 
dciiHutUH, 497 
pugilin, 499 
pugiloides, 499 
Stroplmlosiii, scintilla, 349 
Stroplmlo.iina, 349 

vnagnicoMtato, 349, 135—3S 40 
Strophcodonta, 282, 339, 341 
demissa, 339, 131 — 12-14 
crrntirii, 339, 131—5. 6 
fill for, 341 

Strophodonta, beckii, 341 
con cava, 339 
luagnilica, 341 
nacrca, 341 
re versa, 339 

Strophomenu, 129, 282, 297. 337, 339, 343 
alternata, 337 
blainvillii, 341 
carinata, 359 
deflecta, 297 
deniissa, 339 
led a, 339 
nacrca, 341 

neglecta, 337, 130—11-14 
nervosu, 341 
nutans. 337, 130-8-10 
planoconvexa, 337, 130—1-5 
planumbona, 337, 130—21-24 
tenncsseensis, 337, 130—15-18 
vicina, 337, 130—6. 7 
Strophomenacea, 283, 284, 335 
Strophonella, 339 

am pi a, 339, 130—25-28 
punctulifera, 339, 130—19, 20 
semifasciata, 339 
Strophonelloides, 339 

re versus, 339, 131—7-11 
Strophostylus. 475 

andrewsi, 475, 194—12 
girtyi. 475. 194-8-11 
gregarius proeva, 473 
Strotocrinus, 193, 71—14 
glyptus, 193. 77—9 
Stuartwellercrinus, 175 

syminetricus, 175, 60—19 
Stylarea, 105 
Styliolina, 517, 526 

fissurella, 526, 215—53 
Styliolinidae, 77 
Stylodictyon, 61 

columnare, 61, 18—23, 24 
Stylonurus, 707 

ccstrotus, 709, 299—7 
powriei, 707 
Sti'lopoma. 275 

spongites, 275, 104—8 
Subbryantodus, 244 
arcuatus, 244, 94—9 
Subrensselandia, 364 

claypolii, 364. 142—8. 9 
Subretepora, 261 

asperato-striata, 261, 99—19, 20 
reticulata, 261, 99—21 
Substeueroceras, 587 

kellumi, 587, 242—16, 17 
Subulites, 477 

elongatus, 477, 195—26 
inflatus, 477, 195—19 
nanus, 477, 195—25 
regularis. 477, 195—27 
subbrevis, 477, 195—18 
subelongatus, 477, 195—26 
terebreviformis, 477, 195—17 
tortilis. 477, 195—16 
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Subulitcs, ventricosus, 477, 195—19. 21 
Sulcatostrophiu, 341 

came rat a, 341. 131—20, 21 
Sulcclla. 085 

sulcata, (is5. 288—24 
Sulcocypraea. 500 

1 in tea, 500, 205—7. 8 
Sulcoretepora, 270 
gilbcrti, 270, 102—15 
incisurata. 270, 102—1G, 17 
Sulcosipho, tabulata, 505, 207—7 
Surcula, 514 
Sureulites, 514 
annosus, 514 

sinuatus, 514, 211 —13-15 
Surirella. oblonga, 301—20 
Sycidium, 713 

foveatum, 710. 303 — 3 
reticulatum, 713 
Sycotypus. 503 
canaliculatus, 503 
excavatus, 503, 20G — 21 
ocoyanus, 500 
rugosus, 503. 20G — 22. 23 
Sygcaulocrinus. 145, 52 — 7 
typu-s, 145, 52 — 7 
Symbols, crinoid. 141, 142, 143 
Synaptocrinus, 1S3, G6—10 
nuntius, 183, 08 — 7 
Synaptophyllum. 95, 99 
arundinuceum, 95, 30—5-7 
multicaule. 95. 29 — 25-28 
simcoense, 95, 30 — 1-4 
Synbathocrinidae, 151 
Synbathocrinus, 151, 52 — 10 
conicus. 151 
dentatus, 151, 55 — 10 
matutinus, 151, 56 — 22 
robustus. 151, 55 — 11; 56 — 23 
sulcatus, 151, 56 — 17 
wachsmuthi. 151, 55 — lO 
Syncarida, 697 
Syncyclonema, 405 
halli, 407, 101 — 15, 16 
Syndetocrinus, 153 
Synerocrinidae, 179 
Synorocrinus, 179, 67 — 3 
formosus, 179, 5G — 20 
Synphoria. 637. 641, 649, 653 
stemmatus, 653, 273 — 1, 2 
Syntrophia, 303 
campbclli, 301 
lateralis, 303, 114 — 29-31 
orthia, 301 
texana, 301 

Syntrophiacea, 283, 284, 301 
Syntrophina, 301 

campbelli, 301, 114—20-23 
convexa, 301 
Syntrophopsis, 303 

magna, 303, 114—32-35 
obscura, 303 
Syringopora, 83, 115 

aculeata, 115, 42—11, 12 
hisingeri, 115, 42—1, 2 
multattenuata, 115, 42—5-9 
perelegans, 115, 42—10 
ramulosa, 115 
retiformis, 115, 41—20 
surcularia, 115 
tabulata, 115, 42—3, 4 
verticillata, 115, 41—21 
Syringoporidae, 105 
Syringospira, 327 

alta, 327, 125—15-17 
prima, 327, 125—12-14 


Syringostroma, 61 
bairetti, 61, 19—3, 4 
densum, 61 

niagarense. 61, 19—9, 10 
Syringothyris, 327, 363 
texta, 363, 142—27-29 
typa, 363 


Tabulata. 105 
Tabuiipora, 259 

carbonaria, 259, 98—8, 9 
scotica, 259 
urei, 259 

Tabulophyllum, 95 

rectum, 95, 97, 31—1-4 
Taeniaster, 213 

spinosus, 213, 81—8 
Taenicephalus, 633 

shumardi, 633, 266—17 
Taeniopora, 270 

exigua, 270, 102—25, 26 
Tainoceras. 547 

nodocarinatum, 547 
quadrangulum. 547, 223—14 
Talanterocrinus, 181 , 67—6 
jaekeli, 181 
mcguirei, 181. 56—30 
Talarocrinus, 199 

cornigerus. 199. 78—12 
ovatus, 199, 78—11 
Talbotina, 633 

degrasensis. 633, 266—29-31 
solitaris, 633, 266—32 
Tanaocrinidae, 189 
Tanaocrinus, 189 
typus. 189. 72—3 
Tancredia, 421 

americana, 423, 168—20 
bulbosa, 423, 168—21 
donaciformis, 421 
Taonurus, 719 

caudagalli, 719, 303—23, 24 
velus, 719, 303—25 
Taphrognathus, 246 

varians, 246, 94—66-68 
Taras, 423 

acclinis, 423, 168—29, 30 
antiquatus, 423 
hopkinsensis, 423, 168—31, 32 
parilis, 423, 168—33 
Tarphyceras, 541 

multicameratum, 541, 221—10 
prematurum, 541 
seelyi, 543 
Taxioura, 617 

typicalis, 617. 259—23, 24 
Taxocrinidae, 177 
Taxocrinoidea, 177 


Taxocrinus, 177, 179, 67—10 
affinis, 177 
colletti, 177, 69—5 
expansus, 177 
giddingsei, 177, 69—13 • 
huntsvillae, 177, 69—16 
intermedius, 177, 69—1 
ornatus, 177, 69—9 
ovalis, 177 
telleri, 177, 68—5 
whitfieldi, 177, 69—6 
Taxodonta, 366, 373 
Technocrinus, 200 
andrewsi, 200, 74—8 
Tectibranchiata, 366, 515 
Tectonatica, clausa, 485, 199—1 
Tegminal, expansus, 209, 79—17 
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Toguliferu, doformia, 361 
Toguliforinu, 361 

armata. 351, 137—29. 30 
Toleiocrinua, 193, 71 —13 
rudis, 193, 77—11 
umbrosua, 193, 77—1 
Teloodesmncoa, 300, *115 
Telephua, 053 

bicornis, 05*1, 207-24-20 
fractus, 053 
Tellerina, 021, 033 

crassimnrgiimtu, 033, 201—5, G 
Tellina, 308, 427, 429 
cornoa, 419 
cuspidata, 415 
declivia, 429, 170—27 
equilateralis, 429, 170—22 
cufaulensis, 429 
fluminalis, 419 
radiata, 427 
reticulata, 429 
aoledadensis, 429, 170—23 
undulifcra, 429, 170—26 
williamsi, 429, 170—24, 25 
Tellinacea, 427 
Tellinimera, 429 

eborea, 429, 171—0, 7 
Tellinomya, nasuta, 373 
Tellinopsis, 371 

subemarginata, 371, 145—11 
Tclotremata, 283, 284 
Temnocheilus, 545, 547 
coronatus, 547 
winslovi, 547, 224—1, 2 
Tenea, 423 

parilis, 423, 169—1 
Tentaculites, 523, 526 
attenuatus, 526, 214—47 
bellulus, 526, 211—43, 44 
graciliatriatus, 526 
gyracanthus, 526, 214—41, 42 
scalariformis, 526, 214—45, 46 
scalaris, 526 
Tentaculitidae, 77 
Tenticospirifer, 321 

cyrtiniformis, 321, 121—41-44 
utahensis, 321, 121—45, 40 
Terataspis, 654 

grandi9, 654, 270—30 
Terebra, 511 

curvilineata, 511 

curvilineata calvertensis, 511, 210—21 
curvilineata dalli, 511, 210—19 
curvilineata whitfieldi, 511, 210—22. 23 
curvilirata, 511, 210—20 
dislocata, 511, 210—18 
sinuoaa, 461 

unilineata, 511, 210—24, 25 
Terebratalia, 365 

transversa, 365, 143—50, 51 
Terebratella, 283, 365, 106—16 
obsoleta, 365 
Terebratula, 106—19 
concentrica, 333 
cuneata, 309, 365 
geinitziana, 359 
harlani, 365 
hemispbaerica, 365 
herculea, 331 
lima, 365 
michelini, 355 
mormoni, 363 
plicata, 365 
rectirostra, 364 
schlotheixnii, 315 
subwilsoni, 313 


Torcbrutilliiceii, 283, 284 
Tercbriiltilina, 283, 305, 100—15 
filo:m, 305, 113— 4 ! 
floriilfifia, 305, 1 43 — 1 3 
TerrbratuIitoH, bifonitiih, 239 
olottgttliiH, 301 
Terriinuvullii, 035 

obncura, 035, 200—23 
Te.MHarolax, 499 

distortu, 499, 201—12, 13 
Tetrabranchiata, 528 
Tetracorulla, 81, 83 
Tetiactinellida. 49, 51, 50 
Totradella, 007 
cicatricosa, 067 
lunatifera. 067, 281—39-43 
quadrilirata, 007, 281—44, 45 
Tetradium, 101 
curterense, 105 
cellulosum, 101, 34—9-11 
fibraturn, 101, 103, 34—12-16 
syringoporoides, 103 
Tctrugamma. streeruvvitzi, 226, 88—5-7 
Tetragonis, murchisoni, 57 
Tetragraptua, 1, 69, 70 
crucialis, 69 

quadribrachiatus, 70, 21—5 
similis, 70, 21—6 
Tetralichas, 637, 649, 654 
clermontensis, 654, 270—6 
jukesi, 654, 270—7, 8 
minganensis, 654, 270—13, 14 
trentonensis, 654, 270—9, 10 
Tetralobula, 301 

delicatula, 301, 114—16-19 
Tctranota, 441 

bidorsata, 441, 177—19 
obsoleta. 441. 177—20, 21 
sexcarinata, 441, 177—9-11 
Tetraseptata, 83 
Tetrataxis, 31 
conica, 31 
scutella, 31, 5—20 
Tetratylus, 683 

ellipticus, 683, 287—12-14 
Texacrinus, 161 
Texanites, 593 
Textularia, 17 

agglutinans biformis, 17 
cuneiformis, 17 
globulosa. 33 
quadrilatera, 33 
ripleyensis, 17, 2—2 
sagittula, 17 
tricarinata, 18 
Thalamocrinus, 153 
ovatus, 153, 54—24 
Thaleops, 654 

ovata, 654, 268—11-15 
Thallocrinidae, 201 
Thallograptus, 67 

phycoides, 67, 20—20 
Thamnasteria, 117 

rectilamellosa, 117, 42—20 
Thamnidia, 715 
Thamniscus, 264 

furcillatus, 264, 100—17, 18 
Tliamnobeatricea, 61, 63 
parallela, 63 

Thamnocrinus, 191, 70—13 
8pringeri, 191, 73—17 
Thamnopora, 109 

carbonaria, 109, 38—8, 9 
madreporacea, 109 
Theca, primordialis, 525, 215—45, 46 
Thecia, 109 
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Thecia, major, 109, 39— 1 , 2 
minor, 109 
Thecocyst-is. 129 
Thecosmilia, 117 

fenestrata, 117, 43—32, 33 
Thoodossia, 321 

hungerfordi, 321, 121—50. 51 
Theticlicrinus, 154 
Thlipsura, 081. 0S2 

confluens, 682, 286—14-16 
corpulent;*, 081 
furca. 682. 286—12, 13 
Thlipsurella, 6S2 

ellipsorlefta, 082 , 286— 19-21 
seeoclefta, 082, 286—17, 18 
Tholiusterella. trunca, 56. 16—17, 18 
Tholocrinus, 167 

spinosug, 107. 59—2 
wet her by i, 107, 59—4 
Thomasatia, 069 

falcicosta, 069, 281—53 
Thonip.sona.spis, 017 

obscura, 617, 256— 8-10 
Thracia, 415 
corbuloides. 415 
trapezoides, 415, 105—24. 25 
Thylacoerinus, 185 
clarkci, 185, 72—27 
vannoiti, 185 
Thysanopeltis, 053 
Tiarasmilia, 121 

easteri, 121, 45—22, 23 
Timorites, 577 

curvieostntus. 577 
uddeni, 577, 237 —2, 3 
Tirolites, 579 

foliaceus, 579, 238—8-10 
Titanoceras. 547 

ponderosum, 547, 224—56 
Titusvillia, 55 
drakei, 55, 16—5 
Tolypammina, 15 
delicatula. 15. 1 —10 
grahamensis, 29 
Tomagnostus, 600 
fissu.s, 600. 251—7, 8 
Tonkinella, 617 
flubelliformis, 617 
stephensis, 619, 259—27. 28 
Torellellidae, 77 
Tornatclla, punctocoelata, 515 
Tornatellaea, 515 
bella, 515, 212—15 
cretaeea, 515, 212—10, 11 
pinguis, 515 
Tornoceras, 567 

discoideum, 507, 231 —14, 15 
uniangulure, 567, 231—12, 13 
Tortilla, 469 
Tortophyllum, 93 

cysticum, 93, 29—1. 2 
Torynifera, 327 
criticus, 327 

pseudolineata, 327, 126—4-8, 16. 17 
setigera, 327, 126—13-15 
Tostonia, 635 

iole, 635, 266—18, 19 
Toucasia, 421 

patagiata, 421, 168—1, 2 
texana, 421, 163—3-5 
Traehyoeras, 579, 581 
beekeri, 579 
californicum, 579 
chiesense, 579 
cuccense, 579 
lecontei, 579 


Trachyceras, Iindgreni, 579 
madisonense, 579 
shastense. 579, 238—21-23 
Trachydomia, 475 

newelli, 475, 194—31, 32 
nodosa, 475, 191—33-35 
nodulosa, 475, 194—29, 30 
oweni, 475, 194—27. 28 
sayrei, 475, 194—25, 26 
Trachyodon, 527 

eocenensis, 527, 216—15, 16 
Traehypora, 109 

austini. 109, 38—18-20 
davidsoni, 109 
elegantula, 109, 38—16, 17 
ornata, 109, 38—21, 22 
Trachysagenites, 581 

herbichi, 581, 239—14-16 
Trechmannia, 457 
Tremanotus, 435, 443 
alpheus, 443, 178—1, 2 
Trematis, 289 

millipunctata, 289, 109—9-12 
pannulus, 287 
torminalis, 291, 109—13-15 
Trematoreras, 539 
ohioense, 539 
Trematopora, 261 
granistriata, 267 
tuberculosa, 261. 99—14-16 
Trematospira, 361, 141—31 
canuira, 361, 141—19, 20 
gibbosa, 361, 141—21-24 
multistriata, 301, 141—28-30 
Tremotoichos, 275 

rectiforcatum, 275, 104 —14 
Trepospira. 453 

discoidalis, 453, 183—21-23 
rotalia, 453, 183—16-18 
sphaerulata, 453, 183—19, 20 
Trepostomata, 249, 255, 261 
Tretaspis, 654 

reticulata, 654. 267—39-41 
Tretocycloecia, 251 
tortilis, 251. 96—2. 3 
Triarthropsis. 635 

nitida, 635, 266—7, 8 
Triarthrus, 654 

beckii, 654, 252—17. 18; 276—22 
eatoni, 654, 276—23 
Triboloceras, 547 

digonuni, 547, 223—11, 12 
Triceratium, montereyi, 30T—11 
semicirculare, 301—35 
Tricoelocrinus, 135 

woodmani, 135, 51—13-16 
Tricognathus, 241 

separata, 243, 93—72 
sp. 241, 93—62, 63 
symmetrica, 241 
Tricrepicephalus, 635 
cedarensis, 635, 262—24 
texanus, 635, 262—25-28 
tripunetatus, 635, 262—11 
Trigonarca saffordi, 379 
Trigonia, 401 

americana, 401, 159—11 
emoryi, 401, 159—14 
eufaulensis, 401, 159—12, 13 
evansana, 401, 159—10 
montanaensis, 401, 159—15 
quadrangularis, 401, 159—9 
vyschetzki, 401, 159—8 
Trigoniacea, 399 
Trigonirhynchia, 313 

sulcata, 313, 120—10-12 
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Trigonirhynchia, toimcssoonsis, 313, 120—8, 9 
Trigonocallistu, *427 
dowoyi, 427, 170—0, 7 
nobrnscensis, 427, 170—4, ft 
Trigonocoraa, 645 
Trigonoglossu, 285 

nobraaeonsis, 285, 107—21 
Trigonopora, 27G 

moniliforum, 270. 104—15 
vormicularis, 270 
Trigonostoma, 514 
tonora, 514, 211—35 
Trilobita, 599, 001 

Lower and Middle Cambrian, 005 
Post-Cambrian, 035 
Upper Cumbrian, 019 
Trilobites, alatus, 033 
sulzeri, 009 

Trilobus, caudatus, 043 
punctatus, 045 
Trimerella, 285 

grandis. 287, 107—33 
ohioensis, 287, 108—44-40 
Trimercllacea, 283, 285 
Trimerus, 043, 054 

delphinocephalus, 054, 272—33 
vanuxemi, 054, 272—32 
Trinucleus, concentricus, 043, 207—2-5 
Triplagnostus, 600 

lomondensis, 600, 251—21, 22 
Triplesia, 307 

cuspidata, 307, 117—12-10 
lateralis, 303 
ortoni, 307, 117—17-21 
Triplesiacea, 283, 307 
Triplophyllum, 93 

spinulosum, 93, 28—16, 17 
Tripteroceras, 557 

hastatum, 557, 228-21-24 
paquettense, 557 

planoconvexum, 557, 228—12, 13 
Tritaxia, 18 

plummerae, 18, 2—7 
Tritiaria, 501, 505 

mississippiensis, 505, 208—2 
Triticites, 23 

beedei, 23. 3—7, 8 
cullomensis, 23—5, 6 
moorei, 23, 3—3, 4 
ohioensis, 23, 3—13, 14 
osagensis, 23, 3—11, 12 
plummeri, 23, 3—1, 2 
secalicus, 23, 3—9, 10 
tumidus, 23. 4—30-32 
ventricosus, 23. 4—34-36 
Tritoechia, 298, 105—10 
typica, 298, 112—9-14 
Trochammina, 29 
diagonis, 29, 5—19 
Trochelminthes, 228 
Trochiliscus, 713 
ingricus, 713 

octocostatus, 713, 303—1, 2 
Trochoceras, 543 
baeri, 561 
clio, 557 

desplainense, 543 
eugenium, 561 
Trochocyathus, 121 

californianus, 121, 45—1, 2 
egerius, 121, 45—3, 4 
scottianus, 121, 44—14-16 
woolmani, 121, 45—5-7 
zitteli, 121, 45—8-10 
Trocholites, 543 

ammonius, 543, 222—1, 2 


Troohonomu. 461 

heloitoilHO, 461, 182—38, 39 
fat.imni, 461, 182—37 
historicum, 451, 182—29. 30 
nitidium, 451, 182 - 36, 30 
pulcholliini, 461, 182—34 
str igillatuin, 461, 182—31 
tricm imitum, 461, 182 - 32 
unibilicatum, 451. 182—33 
Trochoncmclla, 451 
Trochonemopsis, 451 

triciirinatuni, 451, 182—32 
Trochopora. 273 

bouei. 273. 103—14 
Trochurus, 054 

phlyctuinoides, 054, 270 —1-4 
Hpeciosus, 054 

Trochus, conchyliophorus, 485 
conulus, 480 
perspective, 489 
yvanii, 453 
Troosticrimis, 135 

rein ward ti, 135, 51—2 
Troostocrinus, 135 
woodmani, 135 
Trophoorinus, 149 
tumidus, 149, 50—11 
Trophosycon, 500 
kernianum, 500 
ocoyanum, 500, 205—9-11 
Tropidiscus, 443 
Tropidocaris, 059 

alternata, 659, 279—40 
bicarinata, 059. 279—33 
Tropidocyclus, 443 
Tropidodiscus, 443 

curvilineatus, 443, 178—10, 11 
subacutus, 443, 178—8, 9 
Tropidoleptus, 359 

carinatus, 359, 140—19. 20 
Tropites. 579, 581 

subbullatus, 581, 239—1, 2 
Trucherognathidae, 237 
Trucherognathus, 239 
distorta. 239, 93—2, 3 
Truncacila, dccisa, 375, 140—11 
shumardi, 375. 146—10 
Truncatulina, soluta, 39 
Trupetostroma. 59 

warreni, 59, 18—10, 11 
Tryblidium, 437 

manitoulini, 437, 174—2 
reticulatum, 437 
striatum, 437, 174—3 
Tuberculopleura, 471 
Tubicola, 231 
Tubipora, catenularia, 113 
Tubogyra, 443 
Tubucellaria, 275 

vicksburgica, 275, 104—3, 4 
Tubuiibairdia, 685 

tubulifera, 685, 288—6, 7 
Tubulipora, megaera, 251 
Tubulostium, 233 

mcglameryae, 234, 92—26-28 
Tulotoma, 487 

thompsoni, 487, 199—23-26 
Tumularia, 105 
Tuponia, 51 
Turbina, 471 
Turbinella, 508 
pyruloides, 508 
Turbinites, alatus. 467 
Turbinolia, 83, 121 

dickersoni, 121, 45—14-17 
maclurii, 122 
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Turbinolia, niitrata. 121 
pharetra, 121, 45—11-13 
pusillanima, 121, 45—18, 19 
stokesi, 121 
sulcata, 121 
Turbo, helicina. 480 
piicatus, 481 
scalaris, 481 
shumardi, 473 
tabulatus. 457 
torebra, 491 
Turbonilla, 481 

coalvillensis, 481, 197—16 
interrupta, 481, 197—15 
nivea, 481, 197—14 
plicatula, 481 
typica, 481 
Turbonopsis, 473 

shumardi, 473, 194—1, 2 
Turridea, 435 
Turrilepas, 695 

cancellatus. 695, 293—5 
devonicus, 695, 293—4 
nitidulus, 695, 293—6 
tener, 695, 293—1-3 
wrightii, 695 
Turrilites, 593 

brazoensis, 593, 245—5. 11 
costatus, 593 
Turritella, 491, 495 

aequistriata. 493, 202—7 
apicalis, 493, 202—11 
atacta. 493, 202—1 
bilineata, 459 
brevialis, 495 
cooperi, 495. 200—19-25 
cumberlandia, 493, 202—9 
encrinoides. 491, 202—7, 8 
exaltata, 493, 202—17 
humerosa, 493. 201—18 
indenta, 493, 202—2, 3 
inezana, 493, 202—18 
mortoni, 493, 201—14-16 
mortoni postmortoni. 493, 201—17 
ocoyana, 495, 202—16 
pacheoensis, 493, 202—13, 14 
perattenuata, 493, 202—12 
plebeia, 493, 202—4-6 
plebeia octonaria, 493, 202—6 
subannulata, 493, 202—10 
tampae, 493, 201—19 
tippana, 493 
trilira, 493, 201—13 
uvasana, 493, 202—15 
variabilis, 493, 202—8 
vertebroides, 491, 202—9-12 
whitei, 491, 201—6 
Tuzoia, 655 

retifera, 655, 278—15, 16 
Tylorthoceras, 539 

ohioense, 539, 219—13, 14 
Tylostoma, 483 

elevatum, 483, 198—34 
torrubiae, 483 
Tylothyris, 321 

mesacostalis, 323, 122—20, 21 
missnuriensis, 323, 122—11-14 
Typhis, 503 

acuticosta, 503, 207—11, 12 
curvirostratus, 503, 207—10 
obesus, 503 
Tytthocrinus, 154 


Uddenites, 567 
achucherti, 567 



232—3, 4 


Uintacrinidae, 207 
Uintacrinus, 207 

socialis, 207, 79—31 
Ulocrinus, 175 
blairi, 175 
buttsi, 175, 56—27 
kansasensis, 175, 56—26 
sangamonensis, 175, 56—28 
Ulrichia, 667, 669 

conradi, 667, 281—38 
robusta, 673 


uiricmcrinus, 158 

coryphaeus. 158, 59—13 
oklahomae, 158, 59—14 
Ulrichodina, 240 
prima, 240 
sp., 240, 93—36, 37 
Ulrichospira, 451 

notabilis, 451, 182—28 
similis, 451 
Umbotropis, 453 
Uncaspis, 635 

micans. 635, 266—28 
unca, 635, 266—25-27 
Uncinulina, 313 
fallaciosa, 313 
Uncinuloides, 315 

guadalupensis, 315, 120—49-51 
Uncinulus, 313 

nucleolatus, 313, 119—35-37 
saffordi, 313, 119—31-34 
ventricosus, 313, 119—38-41 
Ungulina, suborbicularia, 373 
Unio, 368, 399 

danae, 399, 158—13, 

14 

dockumensis, 399, 158—3 
douglassi, 399, 158—5, 6 
dowlingi, 399, 158—9 
farri, 399, 158—4 
felchi, 399, 158—1, 2 
hamili, 399, 158—7, 8 
holmesianus, 399, 158—17, 18 
margaritiferus, 399 
priscus priscus, 399, 158—15, 16 
senectus, 399, 158—19 
shoshonensis, 399, 158—12 
subspatulatus, 399, 158—10, 

11 

Unitrypa, 263 

acaulis, 263, 99—38, 39 
scalaris, 263, 99—35-37 
Uperocrinus, 195 

aequibrachiatus, 197, 76—16 
longirostrjs, 197, 76—23 
nashvillae, 195, 76—25 
pyriformis, 195, 197, 76—24 
Uraster, ruthveni, 211 
Urasterella, 211 

pulchella, 213, 81—6, 7 
Urceolabrum, 480 

tuberculatum, 480, 197—1 
Urnulina, 13 

compressa, 13, 1—2 
difflugiaeformis, 13 
Uromitra, triptum, 509, 210—17 
Urosalpinx, 505 

cinerea, 505, 207—3, 4 
Utharocrinus, 163 

peutanodus, 163, 62—13 ; 64—18 
quinquacutus, 163, 62—14; 64—17 
Uvigerina, 37 
angulosa, 37 
cookei, 37, 8—19 
cristata, 35 
pigmaea, 37 
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V 

Vaginella, 617 

ohipolana, 510, 213—28-31 
depressa, 517 
Vaginoceras, 635 

oppletum, 636, 218—5, 0 
Vaginulina, 32 

webber villonsis, 32, 0—10 
Valcouroa, 297 

Btrophomenoidos, 297, 111—21-24 
ventrocarinata, 297, 111—25, 20 
Vallacerta, 11 

hortoni, 11, 14—17 
Vallatotheca, 437 
Valvata, 487 
cristata, 487 

scabrida, 487, 199—29-31 
subumbilicata, 487, 199—27, 28 
Valvatolla, 480 
Valvulina, 18 
bulloides, 29 
ocalana, 18, 2—9 
triangularis, 18 
Valvulineria, 37 
californica, 37 
casitasensis, 37, 9—3 
Vanikoropsis, 483 

suciensis, 483, 19S—9 
tuomeyana, 483, 198—7, 8 
Vanuxemella, 619 

contracta, 619, 259—25. 26 
Vanuxemia, 381 

dixonensis, 381, 147—15, 16 
hayniana, 381, 147—13, 14. 17 
inconstans, 381 
Vasocrinus, 154, 52—23 
sculptus, 154, 57—3 
valens, 154, 57—2 
Vauxia. 53 

gracilenta, 53, 55, 16—7, 8 
Velates, 479 
conoidous, 479 
per versus, 480, 197—35-37 
schmidelianus, 479 
Vellamo, 282, 297. 106—14 

trentonensis, 297, 106—14; 111—32-35 
Velumella, 273 

fusiforme, 273, 103—25 
levinseni, 273 
Veneracea, 425 
Venericardia, 419 

alticosta, 419, 167—16 
planicosta. 419, 167—22-24 
planicosta claiboplata, 419, 167—22 
planicosta hornii, 419 
smithi, 419, 167—15 
Venericor, planicosta, 419, 167—22-24 
smithi, 419, 167—15 
Veniella, 417 

conradi, 417, 166—21, 22 
humilis, 417, 166—19. 20 
Venilia, conradi, 417 
Ventilabrella, 33 

eggeri, 33, 35, 8—4, 5 
Venula, 081 

striata, 681, 286—10, 11 
Venus, 368, 425, 427 
imbricata, 419 
islandica, 417 
latilirata, 427, 173-7-9 
mercenaria, 427, 170—8, 9; 173—10, 11 
meretrix, 427 
papyracea, 425 
pennsylvanica, 423 
securis, 427, 170—10; 172—19 
sulcata, 401 


Venus, turnons, 427 
vorrucoHii, 425 
Vormicularm, 491 
Mpirutu, 491, 201—4 
Vormiporclla, 715 
Vernouilirm, 18 

aehizeu, 18 , 2 —K 

tricarinata, 18 
Vcrsispirn, 439 
Vorturnnia, 403 

re versa, 403, 106—2 
simplex, 403, IGO—l 
Vetotuba, 459 
Vcxillum, 509 
plicatum, 509 
tripturn, 509, 210—17 
Vinella, 250 

repens, 250, 95—4, 5 
Virgianu, 307 

barrandei, 307, 115—28 
decussata, 307, 115—25-27 
Virgulina, 35 

miocenica, 35, 8—14 
squammosa, 35 

Virgulinella, miocenica. 35, 8—14 
Visitator. 473 
Vitulina, pustulosa, 319 
Viviparus. 485, 487 

conradi, 485, 199—15, 16 
couesii, 4S5, 199—17 
Huviorum, 485 
raynoldsianus. 487, 199—14 
trochiformis, 485, 199—12, 13 
Vogdesia, 654 

bearsi, 654, 268—4, 5 
vigilans, 654, 268—20, 21 
Volborthella. 531 

tenuis, 531, 217—6-8 
Volsella, 413 

alabamensis, 413, 164—17 
directa, 413. 164—15 
multilinigera, 413. 164—16 
recta, 413, 164—15 
saffordi, 413. 164—18 
Voluta, 508. 513 
dubia. 508 
glabella, 509 
musica, 508 
nucleus, 508 
plicaria, 509 
pyrum, 508 
reticulata, 514 
tornatilis, 515 
Volutilithes, 508 
conradi, 508, 509 
leioderma, 508 
limopsis, 508 
muricina, 508 
navarroensis, 508, 509 
Volutocorbis, 508 

limopsis, 508, 209—7 
petrosus, 508, 209 3-5 

rugatus, 508, 209—6 
Volutoderma, 508, 509 

ambigua, 509, 209—18, 19 
averillii, 509, 209—21 
dalli, 509. 209—16, 17 
protracta, 509, 209—20 
texana, 509, 209—22 
texturata, 509 
Volutomorpha, 508, 509 
conradi, 509 
mutabilis, 509, 209—23 
Volutospina, 508 

Volviceramus, umbonatus, 389, 151 13, 14 

Vulvulina, 17 
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Vulvulina, udvena, 17, 2—4 
capreolus, 17 


W 

WaapenoIIa, 443 
Waagenia, 443 
Waagenoceras. 577 

guadalupense guadalupense, 577, 237—4. 5 
hi Hi, 577 
mojsisovicsi. 577 
Waagenoconcha. 351 

montpelierensis, 351. 137—35-38 
Waagenophyllum, 89 
(cxanurn, 89. 25—30 
Wachsmuthicrinus, 181 . 67 —4 
spinulosus. 1 S 1 , 68—8 
Walcottella, 655 

apicalis, 655, 278—5 
Waldheimia. forrnosa. 361 
Wanncria, 619 

walcottana, 619, 253—20 
Washistater, 226 

Washitaster, riovistae, 226 88—8 
Wedekindellina. 19, 21 
euthysepta, 21, 3—27-29 
Welleraspis, 635 

jerseyensis, 635, 266—24 
Wellerella, 315 

delicatula, 315, 120—32-34 
immatura, 315, 120—30. 31 
osagensis, 315, 120—27-29 
tetrahedra, 315 
Welleria, 677 

obliqua, 677, 284—43, 44 
Wellerite^, 575 

mohri, 575, 236—7. 8 
Wellerocystis, 127 

kimmswickensis, 127, 47—14, 15 
Westonoceras, 561 

nelsonensis, 561, 230—2 
Weymouthia, 619 
nobilis, 619, 252 —16 
Whiteavesia, 411 

cincinnatiensis, 411, 164—3 
Whitella, 381 

obliquata, 381, 147—18, 19 
scofieldi, 381, 147—6. 20 
ventricosa, 381, 147—21, 22 
Whitfieldella, 331 

nitida, 331, 126—47-49 
quadrangularis, 331 
Whitfieldoceras, 557 

mumiaforme, 557, 229—1, 2 
Wilbernia, 635 

pero, 635, 266—20-22 
Wilsonicrinus, 185 

discoideus, 185, 72—26 
Wimanella, 293, 295 
appalachia, 295 
rossensis, 295, 110—18-21 
simplex, 293, 110—26-28 
Worms, 228 
Worthenia, 457 

speciosa, 457, 185—5-7 
tabulata, 457, 185—4 
Worthenopora, 271 

spinosa, 271, 103—15, 16 


X 

Xancus, 508 

chipolanus, 508, 209—9 
Xanthiopyxis, umbonata, 301—14 
Xenaspis, 569 

marcoui, 569, 233—3-5 
skinneri, 569, 233—11, 12 
Xenocrinidae, 189 


Xenocrinus, 189 
baeri, 189, 72—2 
pencillus, 189 
Xenodiscites, 569 

waageni, 569, 233—10 
Xenodiscus, 569 
plicatus, 569 

waageni, 569, 233—13-15 
Xenophora, 485 

conchyliophora, 485, 199—7-9 
laevigata, 485 
leprosa,.485, 199—10, 11 
Xenopoda, 599, 655 
Xenostegium, 654 

belemnurum, 655, 267—30, 31 
Xestoleberis, 693 

truncata, 693, 292—36-40 
Xiphosura. 705 
Xylobius, 701 

sigillariae, 701, 294—18-20 
Xylodes, 99 


Y 

Yezoites, 589 
Yoldia. 377 

eborea, 379, 146—36 
evansi, 377, 146—40, 41 
longifrons, 379, 146—38, 39 

scitula, 379, 146-42 

strigata, 379, 146—37 
Yorkia, 287 

wanneri, 287, 108—18-20 
Yunnania, 451 

leavenworthana, 451, 183—7 
subsinuata, 451, 183—8 
termieri, 451 
Yvania, 453 

Z 

Zacanthoides, 605, 619 

romingeri, 619, 257—24, 25 
typicalis, 619, 257—20-22 
Zanthopsis, 701 

vulgaris, 701, 297—23-25 
Zaphrentis, 2, 91, 93, 101 
calcariformis, 87 
cassedayi, 87 
cystica, 93 
giganteum, 93 
glans, 85 

phrygia, 91, 27—15-17 
prolifica, 91 
spatiosa, 91 
tenella, 91 
terebrata, 93 
traversensis, 93 
ungula, 91 

Zeacrinites, 161, 165, 167 

magonoliaeformis, 165, 61—1 
sellardsi, 165, 63—17 
wortheni, 165, 61—2 
Zeacrinitidae, 165, 171, 52—13 
Zeacrinus, acanthophorus, 165 
elegans, 165 
formosus, 171 
girtyi, 167 
nodosus, 161 
robustus, 163 
Zemistephanus, 585 

richardsoni, 585, 241—15-17 
Zittelella, 51 
typicalis, 51 
varians, 53, 15—8, 9 
Zitteloceras, 545, 557 
billingsi, 557 
clarkeanum, 557, 229—3 
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Zittoloceras, hallianum, 557 
Zoantharia, 101, 115 
Rugosa, 83 
Zonidiscus, 443 
Zonotrichites, 715 
Zophocrinidae, 147 
Zophocrinus, 147 

howardi, 147, 54—20 
Zygobeyrichia, 675 
apicalis, 675 

ventricornis, 675, 283—41 
ventripunctata, 675, 283—42-44 


Zygokolba, 677 

binvjrulis, 677, 284—17. 18 
decora. 677, 284—15, 16 
Zygobolbina, 677 

conradi, 677, 281—1, 2 
Zygopleura, nodosa. 461 
Zygosolla, 077 

vallata, 677. 281—3, 4 
Zygospira. 283, 317 

kentuckiensis, 317, 120—54, 55 
inodosta, 317, 120—72 
rocurviroatris, 317, 120—56 
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(When a species namo of adjective form is followed by two or more iuni«•« of differing gender the appropi 
are added to the specific name. The numbers refer to pair- an I ; • e-iigur#?.] 


inte endini/M 


A 

abenacus, Parndoxides, 615, 25*1—8 
aberti, Scutellu, 221, 85 Id—15 
abichianus, um, Gastriocoras, 573 
Goniatites, 573 
abnormis, Paraechmina, 665 
abruptus, a, um, Anchuru, 497, 203—22 
Bathyurellus, 637 
Cadulus, 523, 214—29 
Delocrinus. 173, 62—33; 65—17 
Stenotheca, 701, 297—2-4 
absolutiformis, Belemnites, 597 
abundans, Clathrodrillia, 514 
abundum, Stenopoceras, 549, 224—16, 17 
abyssina, Gyrodes, 483, 198—16, 17 
Margarites, 480, 197—7-9 
acadicus, a. um, Acudagnostus, 600, 251 —11, 12 
Ctenopyge, 623, 263—5-7 
Hyolithes, 525, 215—15 
Palaeochara, 713 
Scenella, 437, 175—1, 2 
acamjus, Scutellum, 653, 269—17 
acanthicus, Durangites, 587 
acanthophorus, Hydreionocrinus, 165 
Sciadiocrinus, 165, 62—11; 64—1 
Zeacrinus, 165 

acaulis, Unitrypa, 263, 99—38, 39 
acclinis, Taras, 423, 168—29, 30 
achates, Achatella, 637, 273—17 
Dalmanites, 635 

aciculum, Bactrites, 565, 231—1, 2 
acinaces, Oenonites, 231, 91—55 
acinus, Stegerhynchus, 309, 118—34-37 
acme, Fusulina, 23, 3—16, 17 
acteoglypha, Mitra, 509, 210—9 
aculeatus, a, um, Echinocrinus, 217, 82—7-12 
Liostracus, 605 
Syringopora, 115, 42—11, 12 
acuminatus, a, um, Ceratiocaris, 657, 278—17, 18 
Lophospira, 451, 182—23 
Loxoplocus, 451, 182—23 
Oistodus, 240, 93—24, 25 
Paraspirifer, 323, 123—3-5 
acus, Leonardophyllum, 89, 26—1-3 
acuticosta, Typhis, 503, 207—11, 12 
acutilineatus, a, um, Lucina, 423, 168—25 
Lucinoma, 423, 168—25 
Phacoides, 423, 168—25 
acutilirata, Platystrophia, 299, 113-21-24 
acutirostra, Pleurotoma, 513 
acutirostris, Cyrtina, 359, 140—31-34 
acutus, a, um. Brachial, 209, 79—19 
Hindeodella, 241, 93—47 
Hyolithes, 523 
Nuculana, 377, 146—26. 27 
Pachydictya, 270, 102—3, 4 
Proplina, 437, 174—4-6 
Saukia, 633, 260—30 
adairensis, Marginifera, 351, 137—20-23 
adamsi, Adrianites, 575, 236—11 
Lecythiocrinus, 154, 53—20 
Ptychoparella, 617, 259— 10 , 11 
adansonii, Cerithium, 497 
adherens, Calcivertella, 29, 5—13 


i iidjwtor, Bcim hex in, 457. lx|—29 
adinotu. I’robosei.ui. 250, 95—15 
adimscens, bitjevnllia. 313. 132—11. 42 
ii'lsccn>ioViis. Pccten, 403 
j udvemi*. a. um. J >iscocyeliii:i. 47, 12—11, 15 
Nonion, 33. 7—7 
Putellinii, 37, 9—S 
I Tamil.'u ia. 3 1. 6— 5 
Vulviiliim, 1 7. 2—1 
ad versa, Oipiinu, 421 
advers.irius, (Onus, 514, 211—8 
aedilis, Eridotrypa, 258, 9s— 21 , 22 
aegeria, Odontoeephalus. 649, 273—4-6 
uequa, Baiidia, 683 287—29. 30 
aoquabilis, Paradelocrinus, 173, 62—3; 65—20 
uequalis, Coelochilina, 673, 283—15 
Eurychilina, 673 
Pachylorrinus, 161, 60—10 
Scaphiocrinus, 161 
Scaphites, 589 
Spirolina, 15 

acquibrachiatus, Uperocrinus. 197, 76—16 
aequiplicata, Plectoconcha, 365, 143—27-31 
Rhynchonella, 365 
acquistriata, Turritella, 493, 202—7 
aequoreus, Hardouinia, 225, 86—13-15 
affinis, Nodosaria, 31, 6—11-13 
Raphistomina, 447, 181—3, 4 
Taxocrinus, 177 
africana, Dosinia, 427 
agassizi. Aulocrinus, 171, 61 —14 
Echinocrinus, 217, 82—1-3 
Leptodesma, 385, 149—14 
agglutinans, Spirolina, 15 

Textularia ivar. biformis), 17 
aggregatum, Cy.stiphyllum, 101, 33—18 
Oystiphyllum (var. cacspitosum), 101 
agrigentium. Simoceras, 587 
ainsliei, Rostricellula, 309, 118—1-3 
alabamaensis, Rhizocrinus. 205, 79—1 
alabamensis, Agaronia, 511, 210—13 
Aturia, 549, 225—10, 11 
Eponides, 39, 9—7 
Hantkenina, 41, 11—4 
Oiivella, 511, 210—13 
Polytoechia, 298 
Volsella. 413, 164—17 
alaskensis, Brooksina. 305, 115—31-33 
alatus, Trilobites, 633 
Turbinites, 467 
alba, Cylichna, 517, 212—21 
Rhakistella, 55, 16—14 
albaria, Mactra, 431, 171—16 
Spisula, 431, 171—16 
albequus, Pleurophorus, 415, 165—35, 36 
albertcnsis, Illaenurus, 627, 260—15 
albus, Polinices, 483 

alcesense, Eutrephoceras, 549, 225—4, 5 
aldrichi, Corbula, 431, 172—13, 14 
Strombus, 499, 204—1, 2 
aldrovandi, Panope, 431 
alexanderi, Cytheretta, 688, 291 2-6 

Flabellammina, 15 
alexandrina, Bairdia, 683, 287 37 
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alia. Spondylospira. 350. 140—48-51 
alleganius. Cooperidi.scus, 131. 49 —16 
Lepidodiscus, 131 

alleghaniensis. Arthrophycus, 719. 303—26. 27 
Endelorrinus, 173. 65—5 
allisoni. Calatcarrimis. 165. 64—13 
allophylus. Platycrinites. 203. 77—16 
allumct tense, Ormoceras, 555. 227—13, 14 
alpena, Dactyloerinus. 181 . 69—14 
alpenensis. Cyrtina. 359, 140-—35. 36 
alpheus. Tremanotus, 443, 178— 1 . 2 
altuntoidcs. Pelagiella, 439. 175—17. 18 
alternatns. a. urn. Canrellaria, 514, 211—20 
Ceramopora, 253 
Ohirognathus, 237, 93—12 
Conehopeltis. 79, 23—1. 2 
Diplodella. 240, 93—64. 65 
Eehinoconchus, 350. 137—10-12 
Heliophrentis. 91 
Icriodus, 245 
Megacyst ites, 125, 47—2 
Rafinesquina, 131 
Strophemona, 337 
Tropidoraris. 659. 279—40 
alticosta, Vcnericardia. 419. 167—16 
alticostatn, Octonaria. 682, 286—30, 31 
altilis, Ancillaria. 511 
altii osti is, Eumetria. 361. 141—35-37 
altispiralis, Shansiella. 457 
altoonensis, Octonaria. 682. 280—26. 27 
altudense, Pseudogastriocei as. 575, 236— 1 , 2 
altus, a. urn. Oavusgnathus, 245 
Cyinbophora, 431. 171 — J9. 20 
Cyprimeria, 425. 169—23, 24 
Inoceramus, 389 
Lcperdiliu, 664, 280—9-12 
Myophoria, 401, 159—5 
Sismondia, 221 

Syringospira. 327, 125—15-17 
alvea, Glyptopleura. 681, 285—56. 57 
ulveata, Amauropsis, 481, 197—30 
Architectonica, 489, 200—13, 14 
Oassidula, 501 

Grammysioidea, 371, 144—21, 22 
Lacinia, 501, 205—22 
Stcllaxis, 489, 200—13. 14 
alvoolaris. Orthooeratites, 595 
alvcolata, Columnaria, 99 
Favistella, 99, 32—4, 5 
amarula, Melania, 489 
amata, Dresbachia, 623, 264—22 
ambiguus, a, um, Spirifer, 335 
Volutoderma, 509, 209—18, 19 
amblyoccras, Cymatogonia, 301— 13 
ambocoelioides, Echinocoelia, 329, 126— 27-31 
americanus, a, um, Allagecrinus, 147 
Alokistocare, 605, 255—16 
Amphoracrinus, 195 
Aphetoceras, 541 
Aviculopinna, 387, 150—10 
Belemnitella, 597, 250—13-18 
Boilia (var. zygocornis), 667, 281—29-31 
Botryocrinus, 155, 57— 11 
Clidochirus, 183, 54—3 
Cystiphyllum, 99, 33—11-13 
Daonella, 393, 152—28 
Dawsonoceras, 539, 220—10 
Dictyoelostus, 350, 136—15-19 
Drepanochilus, 497, 203—24 
Drepanochilus (var. pusillum), 497 
Eouvigerina, 35, 8—10 
Harpactocarcinus, 701, 296—5-10 
Hybochilocrinus, 147, 56—2 
Hyolithes, 525, 215—1-6 
Illaenus, 647, 268—16-18 
Kochina, 613, 253—14, 15 


americanus, Leptodus, 345, 134—30, 31 
Lithostrotionella, 89, 26—13, 14 
Lyellia, 103, 35—9-11 
Maladia, 027, 265—28, 29 
Marsupites, 207, 79—26 
Micrabacia, 117 
Mil-raster, 226, 90—6- 9 
Myrtilloerinus, 153, 57—16 
Olenopsis, 613 
Oligoptycha, 515, 212—7, 8 
Pentremitidea, 135, 50 —22 
Platyclymenia, 565, 231 —20 
Platycrinites, 203. 77 —17 
Plesiaster, 226, 90—6-9 
Pleuroclymenia, 565, 231—20 
Rhyncbotreta, 309, 118— 23-25 
Rostellaria, 497 
Sagenocrinites, 179, 54 —11 
Tancredia, 423, 168—20 
Trigonia, 401, 159—ll 
ammonias, Trocholites, 543, 222— 1 , 2 
amphicylindricus, Oannartiscus, 48 , 14—20 
amphora, Acrociinus, 199, 78—15 
amplectaus, Sansabella, 679, 285—5-7 
arnplexieaulis, Amplexograptus, 73, 22—8-10 
Diplograptus, 73. 22—8-10 
amplexus, Planorbis, 519, 213 — 14 , 15 
am plus, a, um, Orenipecten, 403, 160—12 
Holopea, 469, 192—3, 4 
Lingulella, 285 
Oenonites, 231, 91—73 
Strophonella, 339, 130—25-28 
ampulla, Bullus, 517 
ampullaria, Natica, 483 
amygdalina, Ambonychia, 385, 149—22 
analoga, Leptaena, 343, 132—28, 29 
anatinus, Oonocephalites, 629 
Monocheilus, 629, 266—1-3 
anax, Clavaspidella, 609, 259 —22 
anceps. Baculites. 583 
Gonioceras, 553, 227—15 
anchiops, Anchiopsis, 637, 274—20-22 
Calymene, 637 

anchoralis, Scaliognat.hus, 245. 94—37, 38 
andersoni. Pecten, 407, 162—8-10 
Plagioctenium, 407, 162—8-10 
andrewsi, Strophostylus. 475, 194—12 
Technocrinus, 200, 74—8 
angeiodes, Ost.racites, 421 
angelica, Athyris. 333, 127—48-51 
angelicoides, Athyris, 333, 127—46, 47 
angelini, Euomphalus, 465 
Glyptagnostus, 600, 251—28 
angularis, Bactrognathus, 243, 94—15, 16 
Plocezyga, 463. 187—31 
Rhaphoneis, 301—6, 7 
angulatus, a, um, Cimitaria, 414, 165—19 
Cordylodus, 240, 93—71 
Eoa.sianites, 573, 235—20, 21 
Hibbardella, 241, 93—73 
Lituitcs, 541 

Prorhynchus. 371, 144—30 
Spirorbis, 231 

angulosa, Reptolunulites, 275 
Uvigerina, 37 

angustatus, Pteronites, 391 
angustifolius, Diplograptus, 73, 22—22 
Glyptograptus, 73, 22—22 
Phyllograptus, 70, 21—7 
Serpulites, 79, 23—3 
angustus, Pentremites, 134, 50—16-18 
anna, Aulopora, 113, 40—9 
Hexagonaria, 95, 30—19, 20 
Phyllograptus, 70, 21—8 
annectans, Leptograptus, 71, 21—24 
annectens, Aulocaulis, 113, 40—12 
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unneliosao, Anglicornus, 650, 220—16 
annosus, Surculitos, 614 
annulntus, a, um, Clymoniu, 505 
Cyclendocoras, 536, 218—1, 2 
Cyrtoccras, 543, 222—3 
Diplopora, 302—3-10 
Endoceras, 535 
Helicoceras, 593 
Spirorbis, 233, 92—8 
anosoffi, Spirifer, 321 
antoloponsis, Hcsporonomia, 297 
anteradiata, Anatimya, 415, 105—20 
Pholadomya, 414 
anteros, Bathyuriscus, G15 
Poliella, 615, 256—2, 3 
anthraosia, Spirorbis, 233, 92—9, 10 
anticostiensis, e, Ascoceras, 537 
Calapoccia, 109 
Schuchertoceras, 537, 218—16 
antiguensis, Astrcopora, 115, 42—21, 22 
antiquatus, a, um, Area, 381 
Bellerophon, 441 
Buthotrephis, 717 
Cryptophragmus, 63, 19—6-8 
Owenella, 441, 176—7, 8 
Taras, 423 

antiquus, a, um, Arthrolycosa, 709, 300—18 
Avicula, 389 
Cladochonus, 113 
Ebria, 11, 14—16 
Mollia. 273 
Murex, 505 

Stromatoporu, 1, 61, 19—1, 2 
antiselli, Astrodaspis, 223 
antrosa, Cucullaea, 379, 147—9 
Idonearca, 379, 147—9 
aperta, Calyptraea, 487, 199—38 
apertura, Patella, 480 
apicalis, Hemipronites, 298 
Polytoechia, 298, 112—19-21 
Turritella, 493, 202—11 
Walcottella. 655. 278—5 
Zygobeyrichia, 675 

apiculatus, a, Chaetopleura, 527, 216—22-26 
Coscinodiscus, 301—34 
apion, Kingstonia, 627, 263—28-30 
aplanatum, Hadrophyllum, 85, 23—29, 30 
appalachia, Wimanella, 295 
aqualis, Pelecocrinus, 157, 55—19 
aquilaensis, Baculites, 583, 240—1, 2 
aranea, Dichograpsus, 69 
arata, Atrypa, 305 

Cypricardinia, 417, 166—13 
Euryzone, 453, 183—38, 39 
Pentamerella, 305, 115—19-22 
arborescens, Dimerocrinites, 187, 72—5 
arboreus, a, Linocrinus, 167, 59—5 
Monticuliporeila, 255, 97—1, 2 
area, Pulvinulina, 43 
Reniera, 56, 16—30 
arcaeformis, Sanguinolites, 414 
arcanus, Hypselocrinus, 169, 58—17 
archiaci, Eridophyllum, 91, 27—11-14 
archiaciana, Frondicularia, 32, 6—17 
archimedes, Retepora, 264, 100—3 
arctica, Nucula, 377 
Polystomella, 33 
Saxicava, 431, 172—15, 16 
arcuaria, Isorthis, 357, 139—51-53 
arcuatus, a, um, Chonetes, 347 
Cornulites. 233, 92—19, 20 
Douvillina, 341, 132—4-7 
Drepanodus, 239, 93—42 
Eodevonaria, 347, 135—3-5 
Geisina, 679, 285—21, 22 
Grammysia, 371, 144—26, 27 


urruutuu, Gryplmca. 397 
Kirkoecriis, 533, 217—9 
Ki uiikoIIu, 682. 286—51-55 
Meristella, 333, 127—20 22 
Paltodus, 210, 93—26 
Phuiginoe«?niM, 561 
Pnntoryprirf, 683, 288—1-3 
Sul.br\ ari*.or|i|H v 244, 94—9 
arcuaria, Serpi.Ia, 491 
arcMkosuM, ( ostispirifor, 323, 122—27 31 
urcoliitu, A.spidopora, 257 
Ciaiiiops, 293. 109—35, 36 
argentarius, a. Anoinia, 409, 163— 18 , 19 
Miirrospirifer, 321, 122—7, 8 
argenturbinmi, Khynehotrerna, 309, 118—4-6 
arguttis, a, Dolatocrinus, 201, 74—19 
Leptnrbacia, 226, 88—15-18 
Nyassa, 399, 155—13. 14 
Priscofieus, 500, 205—18, 19 
urietinu, Exogyra, 397, 156—11, 12 
ai imineusis, Planuliiia, 43 
arion, Maryvillia, 627, 265—31, 32 
arkansanus, a. Dalmanitina, 643, 273—18. 19 
Graphiodactylus, 681, 285—40-42 
Myalina, 393. 153—6 
Spirifer, 325, 124—23. 24 
urkansasensis, Pronorites, 567, 232—1, 2 
arkonensis, Bactrites, 565, 231—3 
Spirorbis. 233, 92—5, 6 
armadillo, Asaphus, 649 
Nileus, 649 

armanda, Finkelnburgia, 299, 112—28-30 
armatus, a, uni, Aorocrinus, 195, 76—10 
Arthroclema, 265, 101—2, 3 
Bathyurus, 631 

Brachymetopus, 639, 275—13-15 
Clavagclla, 415, 165—29. 30 
Lumbriconereites, 229, 91—37 
Teguliferina. 351, 137—29. 30 
armigera, Euphoberia, 701, 294—9-11, 23. 24 
arnoldi, Cactocrinus, 191, 77—4 
arrectus, a, Aparchites, 665 
Saccelatia, 665, 280-38-40 
arthriticus, Gissocrinus, 155 
artieulatus, Madreporites, 99 
articulosus, Cremacrinus, 145, 55—8 
artiensis, Chonetella, 347 
Goniatites, 569 

artus, Didymograptus, 70, 21—16 
arundinaceum, Diphyllum, 95 
Synaptophyllum, 95, 30—5-7 
ashburneri, Cymbophora, 431, 171—26, 27 
Mactra, 431 

ashermani, Cytherideis, 689, 290—33-36 
asininus, Haliotis, 480 
aspectans, Asaphus, 641 
Coronura, 643, 274-27 
asper, Baculites, 583 

Hylodecrinus, 161, 60—4 
Linocrinus, 167, 64—19 
aspera, Dekayia, 258, 98—7 
Diodora. 480, 197—13 
Favosites, 107, 37—16 

asperato-striata, Subretepora, 261, 99—19, 20 
asperatus, Eupachycrinus, 175, 64—34 
aspersa, Conularia, 79 
aspidium, Lindstroemella, 291, 109—27 
aspinwallensis, Edmondia, 373, 145—5, 6 
astacus, Cancer, 701 

asteriaeformis, Onychocrinus, 179, 69—10 
asteriscus, Pentacrinus, 207, 79—6 
asteromphalus, Coscinodiscus, 301 23 

astillerensis, Durangites, 587, 242—8, 9 
astoriana, Nuculana, 377, 146—33 
astraea, Stephanodiscus, 301—41 
astrus, Kallimorphocrinus, 147, 149, 56—3 
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at acta, Turritella. 493. 202—1 
atavoides, Dii^orthis. 298, 111 —42-44 
aflaiiticu-s, Archeocyathus, 5G, 17—6, 7 
atlantoides. Cyrtolithes. 439 
atoka, Meristella, 331, 127—17-19 
attenarius. Cancer, 701, 297 —1 
atlcniiatus, a. um. Acteon, 515, 211—2G. 27 
Bairdia, 083. 287—27, 28 
Cryptonella. 364, 142—22 
Dcntalium, 523, 214 —11 
Hamites, 583 
Prototreta, 289 
Tentaculites, 526, 214—47 
Loxonema (var. semicostata), 461 
aturi. Nautilus, 549 

audaculus. Brachyspirifer, 323, 123— 12 . 13 
audax, Asteraotinella, 5G, 16—9, 10 
aulema, Natino, 535. 218—3, 4 
aurantiucus, Latirus, 507 
aurantius, a. um. Cytherc. G93 
Echino.sphaerites. 127, 47—20. 21 
Echinus, 127 

auriculata, Actinopteria, 391, 152—15 
Patella, 487 

auriculifera. Cucullaea. 379 
aurieulus, a, um, Crucibulum, 487 
Nautilus. 39 
Patella, 487 
auris, Planularia, 31 
aurora, Ohanceltoria, 55 
Chonetes. 345, 134 —10 
austinensis, Nerinea, 495, 203—8 
Parasmilia, 122, 45—30. 31 
austini, Discosorus, 561, 230—16 
Kionoceras, 541, 220—13 
Lumbriconereites, 229. 91—40 
Trachypora, 109, 38—18-20 
austinii, Allagecrinus, 149 
australis. Entopyla. 301 —10 
Schizophoria. 357, 139—54-56 
avellana, Ampullina, 481, 197—32 
Avellana, 515 
averillii, Fusus, 508, 509 
Volutoderma, 509. 209—21 
aviculatus, Peeten. 405. 160—14 
aviculoidea, Megambonia. 381, 147—24 
aviculoides, Myalina, 393, 153—7 
avitas, Menomonia, 627, 265—33, 34 
avitus, Eunicites, 229 

Paleolimulus, 707, 300— 1 , 2 


bacca, Coccocrinus, 201 
Lyonicrinus, 201, 77—19 
baccula, Pisocrinus, 147, 54—17 
baconi, Hyolithes, 525. 215—42-44 
baeri, Charactoceras, 563, 230—15 
Trochoceras, 561 
Xenocrinus, 189, 72—2 
baileyi, Bailiella, 607, 253—10-12; 276—21 
Conocephalites, 607 
Endothyra, 15 

bainbridgensis. Aktinocyclina, 47 
Discocyclina, 47 
R^elocrinites, 200, 74—9 
bakeri, Alsataspis, 637 
baldjikiana, Cocconeis. 301—25 
baltica, Acervularia, 101 
Philhedra, 291 

banioni, Cibolocrinus, 183, 56—29 
barabina, Inoceramus, 389, 151—17, 18 
barabuensis, Proplina, 437, 174—9, 10 
barbarensis, Barbarofusus, 505. 208—1 
Fusus, 505 
barbata, Area, 381 
barrandei, Aglaspis, 705 


barrandei, Asaphus, 637 
Basiliella, 637, 267—38 
Pentamerus, 307 
Virgiana, 307, 115—28 
barrandi, Canadocystis. 125, 47 — 5 , 6 
Malocystites. 125 
Scutellum, 653, 269—16 
barretti. Syringostroma, 61, 19— 3 , 4 
barriensis, Bumastus, 639 
barrisi, Euryocrinus, 179, 68 — 22 
Meristella, 333. 127—16 
Rhodocrinites, 185, 73— 7 
bartonensis, Cytherideis, 691 
basalis, Lumbriconereites, 229, 91—35 
basiporosus, Hexastylus, 48, 14—27 
bassi, Dictyoclostus, 350. 136—22 
bassleri, Allagecrinus. 149, 56— 9 
Asaphocrinus, 181, 54 — 9 
Calceocrinus. 145, 55—15 
Cythereis. 688 , 289—28-30 
Hollinella, 669, 282—14, 15 
I bastropensis, Cytherelloidea, 687, 289— 5 
batesi, Lytoceras, 581, 239—17, 18 
bayfieldi, Ormoceras. 555' 
beachleri, Calliocrinus, 201 , 75—18 
bearsi, Isotelus, 654 

Vogdesia, 654, 268—4, 5 
beckeri, Trachyceras, 579 
beckii. Rhytistrophia, 341, 131—26-28 
Strophodonta, 341 

Triarthrus, 654, 252—17, 18; 276—22 
becraftensis, Cordania, 641, 274—23, 24 
beecheri. Cladochonus, 113, 40—18-21 
Emperoceras. 593, 246—12. 13 
beedei, Heterocoelia, 56, 17—4, 5 
Triticites, 23, 3—7, 8 
beggi, Glabrocingulum, 455 
belemnurus. um, Megalaspis, 654 
Xenostegium, 655, 267—30. 31 
belknapi, Oxytropidoceras. 589, 244—3 
bella, Cymella, 415, 165—21. 22 
Helenia, 525, 214—37 
Tornatellaea, 515, 212—15 
bellarugosa. Glyptorthis. 297, 111 —14, 15 
bellastriata, Cypricardella, 417, 166—4. 5 
bellatulus, a, um, Elasmonema, 471, 192—24 
Finkelnburgia, 298, 112—22-27 
Loxonema, 469 

bellicincta, Hormotoma, 459, 185—28 
bellicosta, Diraphora, 295, 110—38 
Eoorthis, 295 

bellilineatum, Neoglyphioceras, 571 
Owenoceras, 571, 234—11, 12 
hellipuncta, Kirkbyella. 671, 282—43, 44 
bellistriatus, a, um, Ambonychia, 385, 149—29, 30 
Camptonectes, 405, 160—16 
Cornulites, 233, 92—18 
Nucula, 375, 145—23 
Nuculana. 377, 146—30. 31 
Peeten, 405, 160—16 
Striatopora, 111, 39—7 
bellulus, a, um, Atrypa, 319, 121—10-12 
Cosmogoniophora, 413, 164—12 
Cryptolithus, 643, 267—6, 7 
Dolatocrinus, 201, 74—21 
Goniophora, 411, 413, 164—12 
Promopalaeaster, 211, 81—2-5 
Tentaculites. 526, 214—43, 44 
bellus, Decadocrinus, 169, 64—25 
beloitensis, e, Actinoceras, 551, 226—3 
Ecculiomphalus, 467. 189—23-25 
Trochonema, 451, 182—38. 39 
benedicti, Saccocrinus, 191, 75—17 
bennetti, Derbyia, 345, 133—17-19 
benthobatus, Delocrinus, 171, 65—29 
berryi, Littorina, 489, 200—11, 12 
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boudanti, Ammonites, 591 
boulli, Salpingostonm, 443, 177—14-10 
boyrichi, Nucula, 375, 145 25 

Propinacocorns, 507 
bialata, Solonodolla, 244, 94—0 
biapiculata, Nnviculopsis, 11. 14—9, 10 
bicarinata, Tropidocaris, 059, 279—33 
bicincta, Murchisonia, 449 

bickmoreanus, um, Biokmoritcs, 543, 222—7-9 
Lituites, 543 
bicolina, Bollia, 667 
bicolor, Araeosoma, 89—36 
bicornis, Climacograptus, 71, 73, 21—35 
Dicranella, 669, 281—61, 62 
Graptolithus, 71 

Kcrakephalichas, 649, 279—11, 12 
Telephus, 654, 207-24-26 
bicostatus, Acodus, 239, 93—30, 31 
bidens, Goniatites, 567 
bidentata, Metalonchodina, 243, 94—20 
Prioniodus, 243, 94—20 
bidorsata, Bucania, 441 
Tctranota, 441, 177—19 
bifasciatus, Pseudocrinites, 127 
bifidus, Didymograptus, 70, 21—17 
Endeiocrinus, 173, 65—2 
biforatus, Terebratulites, 299 
bifurcatus, a, um, Arthropora, 269, 101—29 
Diploporaria, 265, 100—22 
Geodites, 56, 16—24, 25 
Pterotocrinus, 199, 78—17 
Spirifer, 325, 124—10-13 
bigeneris, Aechmina, 665, 280—60, 61 
bigranosa, Orospira, 467, 189—31 
bigsbyi, Actinoceras, 551, 226—1, 2 
Cyclaster, 131 
Edrioaster, 133, 49—24 
Huronia, 553, 227—8 
Huronia (var. intermedia), 553, 227—4 
bilateralis, e, Aulacophyllum, 101, 34—6 
Diplodella, 240 

bilineatum, a, Spyroceras, 541, 221—3 
Turritella, 459 

bilix, Cyclonema, 471, 192—30, 31 
Pleurotomaria, 471 
Sinum, 481, 198—4 
billingsi, Arthroclema, 265, 101—1 
Billingsastraea, 97 

Billingsastraea (var. nevadensis), 97, 32—10 
Chilobolbina, 675, 283—45 
Cyrtodonta, 381, 146—58. 59 
Hungaia, 647 
Hyolithes. 525, 215—7-9 
Kainella, 649, 274—9 
Ottawacrinus, 158, 53—23 
Periglyptocrinus, 199, 73—25 
Ptychoparella, 617, 259—9 
Salterella, 533. 217—1 
Skenidioides, 301, 113—1-6 
Zitteloceras, 557 
bilobatus, um, Bellerophon, 441 
Cytheropteron, 691, 292—3-5 
Eocytheropteron, 691, 292—3-5 
bilobus, a, Anomia, 355 
Bilobites, 355, 138—50, 51 
bimuralis, Zygobolba, 677, 284—17, 18 
binocularis, Conchidium, 305 
binoda, Condracypris, 685 
bipennis, Arabellites, 231 
Ildraites, 231, 91—76 
biperforata, Fenestrapora, 263 
biplicata, Leptosolen, 429, 171—10, 11 
bipyramidalis, Metablastus, 135, 51—7 
biserialis, Globivalvulina, 29, 5—15 
biseriatus, Echinoconchus, 350, 137—6-9 
bispino8US, Delocrinus, 171, 65—8 


bixpiniiliittiH. a, ( ’ythciellu. 6X5 
Pmicleiodictyn, 6H7, 2X8 — 55-58 
hiaiilrittiiH, a, um. Atr.vpa, 317 
(’orbiihi, 431, 172—8, 9 
OycloHpii a. 817. 120—57 59 
Kiiinorphoior.is, 571. 233—16-18 
(iriiniinysia. 371. 144—20 
IViilagoiiia. 333, 127- 32 36 
FMoriuen, 369 

l*if iirhumt iih, Paulorrimis, 183. 185, 72—20 
bivertex, Dicranella. 669, 281—65 
blainvillii, Strophoiuenu, 341 
blairi. Menpilorrlmi.i, 181, 68—12 
PuriiKa.'i iiiiis, 175, 61—37 
Uloerinus. 175 
blukei, Ccrutites. 579 
Peri.ssolax. 501. 206—5 
bkunpiedi, Cytheri«le«, 689, 290—18-22 
1 Inplocyt heridea, 689, 290—18-22 
bliimonbaclii, Calyrnene. 641 
borrar, DolicFiometopus, 61 1 
Glossopleura, (ill. 258—10 
bocki. Fusulinella. 21 
boosei, Pcrrinites, 577 

Properrinites. 577, 236—26-29 
bohcrnicuH, a. um. Ascoceras, 537 
Gomphorcras, 559 
Monograptus, 77, 22—23 
Panenka, 373 

boiplex, Bittiurn, 495, 203—13 
boliiaformis, Jonesina, 679, 285—28-31 
boltoni, Arctinurus, 637, 271 — 1, 8, 10, 19 
Paradoxides, 637 

bonae-vistae, Cuecoceras. 579, 238—4-7 
bondi, Nucleocrinus, 135, 51—10-12 
boonensis, Actinoerinites, 193, 77—12 
bootes, Pagetia, 615, 252—7-9 
boothi, Cryphaeus, 647 

Greenops, 647, 274—11, 12 
borealis, Anisomyon, 519, 212—37-39 
Clio. 517 

Duncaneila, 83, 23—10 
boryi, Proboscina, 250 
bosquense, Cerithium, 497, 203—29 
bosquetiana, Bairdia, 683 
botelloides. Allonema, 250 
bottae, Pleurotoma, 513 
bouchardi, Pachyphyllum. 97 
bouei, Trochopora. 273, 103—14 
bovidens, Dielasma. 364, 143—6-8 
bowdeni, Donaldiella, 449, 182—20-22 
Loxoplocus, 449. 182—20-22 
bowersi, Clypeaster, 221, 84—17, 18 
bowmani, Endothyra, 15, 17 
Popanoceras, 577, 236—24, 25 
bownockeri, Paraspirifer, 323 
boydi, Actinopteria. 391, 152—19, 20 
brachiatus, Paradelocrinus, 173, 62 34; 65 25 

brachycephalus, Isotelus, 647, 268 19 

bradfieldi, Sansabella, 679, 285 8-13 

bradleyi, Catillocrinus, 149 
Colpocaris, 657, 279—16 
Eucatillocrinus, 149, 55—3 
brainerdi, Orthoceras, 535 

Proterocameroceras, 535, 218 11-14 

branneri, Cassiope, 491, 201 5 

Gastrioceras, 573, 235—6-8 
bransoni, Aclistochara, 713 
Loxodus, 241, 93—45, 46 
brazoensis, e, Phymatopleura, 455, 183 35, 36 

Pseudoparalegoceras, 573, 235 5 

Turrilites, 593, 245—5. 11 
brevialis, Turritella, 495 
brevicauda, Ptychoparella, 617 
brevifrons, Nemodon, 379, 146 50, 51 

Ptychopleura, 631 
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hrovifrons. Ptychopleurites. 631 , 266— 9 , 10 
brevilineata, Buranella, 441, 176—17 
breviloba, Lisaniu, 631 

Pseudolisania, 631. 266 — 11-15 
brevis. Acodus, 239. 93—32. 33 
Agarirocrinus. 195, 76 —15 
brevispinus, Bathyurollus. 639. 267—32. 33 
breweri. Beudanticeras. 591. 245—I, 2 
brewerianus. Astrodaspis. 223. 85—6. 7 
Nanonavis. 379. 146—47 
Parallelodon, 379, 146—47 
briareus, Pentaerinus, 207 
bridgei, Pleetotrophia. 301, 114—1-6 
bright sea tensis, Eucythere. 689. 291 —15 
bristoli. Glyptopleura, 681. 285—47 
brittanica. Leperditia, 664 
brockensis. Anatomites, 581, 239— 9-11 
Juvavites. 581, 239—9-11 
broggeri. Callavia, 609, 253—17 
Holmia, 609 
Olenellus, 609 

brongniarti, Halymenites, 717 
bronni, Phacops, 653 

brownstownensis, Eucythere. 689. 291 —14 
brownwoodensis. Ancistrum, 227, 90—22 
23 

brunsvicensis, Belemnites. 597 
buccinea, Ringicula, 515 
bucinum, Nautilus, 555 

Nephriticera.s. 555, 228—6. 7 
bucklandi. Ecculiomphalus. 467 
buehleri, Plethopeltis, 631. 260—4, 5 
bufo, Griffithides. 647, 275—9 
Spatangus, 225 

bulbaceous, Dolatocrinus, 201 , 74 —18 
bulbiformis. Amauropsis. 481. 197—33, 34 
bulbosus, a, um, Arachnocrinus, 153, 57—10, 

2 1 

Cyathocrinus. 153 
Glyptopleurina, 681, 286—9 
Tanoredia, 423, 168—21 
bulbus, Proagnostus, 601, 251—3, 4 
bulimiformis, Bulimella, 479 
Buliniorpha. 479, 196—5, 6 
bullardi, Parasmilia, 122, 45—32 
bullatus, a, um. Agaricocrinus, 195, 76—14 
Avellana, 515, 212—1, 2 
Marginulina. 31, 6—6 
Marsipograptus, 67 
bulletta, Dorothia, 18 , 2—14 
Gaudryina. 18 
bulloides, Globigerina, 41 
Valvulina, 29 

burdigalensis, Polymorphina. 32 
burgeneri. Bollia, 667, 281—32 
burgundiae, Confusastrea, 119 
burlingi, Acrothele, 289 

Conodiscus, 289, 108—25-28 
burlingtonensis, Dictyoclostus. 350, 136— 1-3 
Forbesiocrinus, 179, 68—20 
Metichthyocrinus, 183, 68—6 
Platycrinites, 203, 78—24 
burnsi, Cytheretta, 688, 291—9-13 
bursaeformis, Cercidocrinus, 159, 59—10 
Poteriocrinus, 159 
burtini, Nautilus, 549 

Stringocephalus, 364, 143—4, 5 
buttsi, Crepicephalus, 623, 262—13-15 
Elrathiella, 611, 255—1 
Menomonia, 627, 265—35 
Solenopleurella, 617, 255—22 
Ulocrinus, 175, 56—27 
byramensis, Angulogerina, 37, 8—21 
Cytherura, 689, 291—19 
Rotalia, 39, 9—9 
byronoides, Graptolithus, 69 


C 

cadens, Desmograptus, 67, 20—21 
caducea. Sceptroneis. 301—28 
caduloide, Dentalium, 523, 214— 14 , 15 
Laevidentalium, 523, 214—14, 15 ' 
caespitosum, Cyathophyllum, 95 
Diplophyllum, 99, 32— 11 , 12 
calcaratus, Diplograptus, 73 , 21—1 
Gilbertsocrinus, 185 
Orthograptus, 73, 21—1 
, calcareus, Hemigordius, 29, 5—10 
calcariformis, e. Hapsiphyllum, 87, 24 — 25-27 
Zaphrentis, 87 

I calceolum, Homalophyllum, 93, 28 — 23 24 
calcifera, Ribeiria. 659, 297 — 17-19 
Ribeirina, 659, 297 — 17-19 
calhounensis. Dielasmella, 364, 142 — 14-16 
calhouni, Oxoplecia, 307 
I calicularis, Corynoides, 70. 21 — 29 
caliculum, Enterolasma, 85, 24 — 11-13 
californianus, Trochocyathus, 121, 45—1 2 
californicus, a, um. Auliscus, 301—5 
Chiton, 527 
Cidaris, 219, 83—5-7 
Conus, 514, 211—5 
Discotrochus, 117, 43—4-6 
Epiaster, 225, 87—4-6 
Nuttallina, 527, 216—1-5 
Pentaerinus, 207, 79—10 
Plectofrondicularia, 35, 8—8, 9 
Silicosigmoilina, 27, 5 — 2, 3 
Stictodiscus, 301 — 24 
Trachyceras, 579 
Valvulineria, 37 

callicephalus, a, Calliops, 639, 273—20-23 
Phacops, 639 

callicera, Odontopleura, 651, 271—16 
calligona, Crassispira, 513, 210—30 
| callosa, Pleurotomaria, 453 
I caloosaensis, Fusus, 507 
Heilprinia, 507, 208—15 
calvertensis. Spirorbis. 233, 92 —11 
calvini, Batocrinus, 195 
Hemiaster, 226, 89—7, 8 
Pugnoides, 315, 120—13-17 
calyculus, Balanophyllia, 122 
Perimestocrinus, 161, 64—2 
calymenoides, Conocephalites, 627 
Menomonia, 627, 265—36 
cameratus, a, um, Leptostrophia, 341 
Lumbriconereites, 229, 91—39 
Neospirifer, 325, 125—5, 6 

Sulcatostrophia, 341, 131— 20 , 21 
campbelli, Barroisella, 285, 107—29-32 
Syntrophia, 301 
Syntrophina, 301, 114—20-23 
eamura, Trematospira, 361, 141—19, 20 
canadensis, e, Alecto, 251 
Amphion, 651 
Anomalocaris, 655, 277—6 
Aparchites, 664, 280—17-19 
Ascoceras, 535 
Billingsites, 537, 218—18 

Calapoecia (var. anticostiensis), 109, 38—11-15; 38—10 
Callocystites, 128, 48—3 
Chiton, 526 

Favosites. 107, 37—9, 10 
Gastroplites, 589, 244—7, 8 
Hederella, 251 
Hoplites, 589 
Housia, 625, 265—7, 8 
Linuparus, 699, 295—1 
Loricula, 695, 293—7, 8 
Megalomus, 381, 147— 10-12 
Neobulimina, 35, 8—16 
Pliomerops, 651, 272—23-25 
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canadensis, Priscochiton, 520, 210—0-8 
Protarftbollitos. 231, 91—07, 08 
Roxnopiouriclcs, 053, 207—17-19 
caimliculatus, u, uni, Actcociim, 515, 212—14 
Ammonites, 583 
Bulimellu, 477 
Calliostomn, 480, 197 3 

Cylicocrinus, 193, 75 10 

Girtyspini, 477, 195 15 

Murex, 503 

Orthodesma, 309, 144 12, 13 

Sycotypus, 503 

canalifera, Eotonmria, 455, 184—13, 14 
canalis, Asaphus, 047 
Facetal, 209. 79—23 
Isoteloidcs, 047, 208—9, 10 
Orthis, 351 
Strombus, 497 
canariensis, Nonionina, 15 
cancellaria, Morea, 505, 208 0, / 

cancellatus, a. urn, Aviculopecten, 401, 159—17 
Desmograptus, 07, 20—14 
Dictyograptus, 07 
Exogyra, 399, 150—15; 157 4 

Gigantoceras, 555, 228—4 
Kionoceras, 539, 220—9 
Nassa, 501 

Nucula, 375, 145—34 
Pectinucula, 375, 145—34 
Sinuites. 441, 170—24. 25 
Turrilepas, 095, 293—5 
Candida, Pholadomya, 414 
canna, Dentalium, 523, 214—31 
Plagioglypta, 523, 214—31 
canyonensis, Kirkbya, 071, 282—22-25 
capax, Bathyurus, 629 
Cucultaea, 379 

Platycolpus, 629, 260—24, 25 
Rhynchotrema, 309, 118—7-10 
capella, Asaphiscus, 011 

Glyphaspis, 611, 259—14-16 
capertoni, Baylea, 453, 184—10-12 
capillaria, Bembexia, 457, 184—30 
capitalis, Asterocrinus, 199 
Pterotocrinus, 199, 78—16 
capitanensis, Polydiexodina. 27, 4—1, 2 
capreolus, Vulvulina, 17 
capsa, Schizodiscus, 660, 279—7-9 
capsella, Rhonocaris, 659, 279—35 
capuliformis, Ceratopea, 447, 181—11-13 
caractaci, Calymene. 645 

carbonarius, a, um, Amphicrinus, 179, 79—32 
Ceratites, 569 
Chiton. 527, 216-27-34 
Cypricardinia, 417, 166 —7 
Eoscorpius, 709, 300-10-12 
Fistulipora, 255, 96—22, 23 
Geodites, 56. 16—20, 22 
Naiadites, 399, 155—18 
Rhipidomella, 355, 139-24-26 
Shansiella. 457, 185—8 
Tabulipora, 259, 98—8, 9 
Thamnopora, 109, 38—8, 9 
carboniferus, a, um. Acanthopecten, 403, 159—26, 27 
Jonesina, 681, 285—32-34 
Leiorhynchus, 313, 119—14—16 
Pecten, 403 

cardiiformis, Megambonia, 381 
caribaearum, C&ssidulus, 223 
caricus, a, um, Busycon, 501 
Fulgur, 501 
Murex, 501 

carinatus, a, um, Alectryonia. 395, 153—21 
Amphissites, 671, 282—28-30 
Asterigerina, 39 
Beecherella, 682, 286—56 


riiriimtiiM, (*ai iiiuropMiH, 445. 180—1, 2 
(iriinacorrimi.s, 191, 75—23 
Helix, 157 
Linmilinn. 32 

Miirclltt (viir. gmisapnf n), 500, 205—21 
< h i his, 353 
« b.l i «*:i, 305. 153 -21 
iVnnin'r ■jMira, 205. 100—20 

121 

SpiriO'r, 3_3 
Sti oplmii.ri.a, 359 
I iopidoh-pt us, 359. 140—19, 20 
rariiiifcru, Uucaimpsia, 443. ITS—24. 25 
carleyana, Nalicopsis, 175, 194—15, 16 
cuiloyi, Orillia, 298 

Ret rorsi rostra. 298, 111—49-51 
oarlottcn.se, ( ’yinntocoras, 549, 224 —11 
carolinensis, (’urulluea, 379, 147—1, 5 
Etea, 4 17, 1 tiO—23, 24 
Idonoarf'a, 379, 147—1, 5 
Lithophaga. 113. 164—25-27 
caroliiiinnn. Mcllita. 223, 86—4-6 
curpenteri, Allooxitilloorinus, 149, 55—1 
Catillocrinus, 149 
carseyae, Buliminella, 35, 8—13 
cartoicase, Tetradium, 105 
carteri, Choia, 51, 15—17 
caryopbyllata. Montlivaltia, 117 
cusitasensis, Valvulineria, 37, 9—3 
cassedayi. Zapbrentis, 87 

eassinense, Cyolostorniccras, 533, 217—21-23 
Gomphoccras, 533 

castaneum, Leiorhynchus. 313. 119—10-13 
castellana, Stricklandia, 307. 117—5, 6 
oastelnaui, Lithostrotionella, 89, 26—9-12 
castensis, Spiroplcctammina, 17, 2—1 
casteri, Brevicoceras, 559, 230—1 
Tiarasmilia. 121, 45—22. 23 
catactus, Elibatocrinus, 159, 57—25 
eatawbensis, Paurorthis, 355, 138—46-48 
catenularia. Halysites, 113, 41—4-10 
Tubipora, 113 
catenulatus, Halysites, 113 
catilloides, Amphiscapha, 465, 188—23-25 
Straparolus, 465, 188—23-25 
catillus, Laudonoerinus, 165, 64—9 
catskillensis, Amnigenia, 399, 155—17 
Cypricardites. 399 
caudagalli. Fucoides, 719 
Taonurus, 719. 303—23. 24 
caudatus, Prisroficus, 500, 205—12 
Trilobus, 643 
caurinus, Pecten, 405 
cavanaughi, Rhodocrinites, 185, /3 10 

cavatiforme, Metacoceras, 547, 224 12, 13 

cedarensis, Tricrepicephalus, 635, 262 24 

celebra. Calymene, 641, 272—6, 7 
cellarioides, Entalophora, 251 
cellulosus, a, um. Antiguastrea, 119, 44 1, 2 

Astraea, 119 

Clathrodictyon, 61, 18—19, 20 
Tetradium. 101, 34—9-11 
celsa, Bonnemaia, 677, 284 11, 12 

celsalobata, Monoceratina. 693. 292 22-25 

cenomana, Caryophyllia, 121 
Crisisina, 251 
Placopsilina. 31 
Siderolina, 41 
centralis, Anisomyon, 519 

Calyptraea, 487, 199—32-34 
Madrepora, 121 
centrifuga, Serpularia. 465 ^ 
centronotus. Amphissites, 671. 282 32-35 

cerathophthalma, Phacops, 643 
cereoides, Cellaria, 275 
cerithidioide, Bittium, 497 



708 


INDEX OF SPECIES 


cerithidioides, Alabina, 497, 203 —17 
ce.-trieusis. Bairdia, 683, 287—24-26 
Diaphragmns. 349. 135—42-45 
Fenestrellina, 263. 99 —24 
cestrotus, Ctenopterus, 709. 299 —7 
Stylonurus, 709, 299—7 
cetioephalus. Arion, 605 
chadwicki. Euryizoceras. 559. 229—8, 9 
ehambersi, Bevrichia, 667 
Ceratopsis, 667, 281 —48-50 
chapmani. Hemicystites. 131. 49-15 
Lebetodiscus, 131. 49 —15 
charlottensis. Polymorphina. 32. 7—5 
charltoni, Holeetypus, 221 
c-holodon, Eucytherura. 691, 291—25. 26 
chemungensis. Cornellites. 383. 148 — 19 . 20 
Inooeramus, 387 
Mytilarca, 387. 149—32. 33 
Parallelodon. 379, 146—46 
Schizodus. 401, 159—2 
chonoderma. Astacus, 701. 296—11-13 
chesterensis. Kaskia, 649. 275—29-33 
chiajii, Amphiura, 213 

ohickasawhayensis, Eucythere. 689, 291 —18 
chiesense, Trachyceras. 579 
childreni, Coronia. 513, 210—26, 27 
Pleurotoma, 513 
chinensis, Patella. 487 

chipolanus. a. um, Strombus. 499. 204—3. 4 
Vaginella. 519. 213—28-31 
Xancus. 508. 209—9 

chippewaensis, Lonchocephalus, 627, 265—30 
choctavensis. Chlamys. 407, 161 — 17 . 18 
Pecten. 407, 161—17, 18 
choristites. Enteletes, 357 
christneri, Frondicularia, 32 
Kyphopyxa, 32. 6—18 
christyi. Actinocrinus, 197 
Cyphaspis, 643, 276—11-13 
Eutrochocrinus, 197. 75—8; 76 —21 
chromatica, Obolella. 287. 108—8-11 
chrysalis, Cheirocrinus. 145 
Eucheirocrinus. 145. 55—6 
Goniobasis, 489, 200—4 
cicatricosa, Ctenoloculina, 667, 281—36 37 
Tetradella, 667 
cidaris, Echinus. 219 
ciliatus, a, um. Beyriehia. 669 
Ctenobolbina. 669, 281 —63. 64 
Glossograptus, 75, 22—14 
cincinnatiensis. Agelacrinus. 129 
Beyriehia, 665 
Isorophus, 131, 49—8 
Milleratia, 665. 281—10-13 
Modiolopsis, 411 
Whiteavesia, 411, 164—3 
cincta, Denisonia, 679 
cinctosum. Mitoclema. 251 
cinctuta, Fenestella, 264 
cinereus, a, Fusus, 505 

Urosalpinx, 505, 207—3, 4 
cingulatus, a, um, Amplexopora, 258, 97 — 20-23 
Cornulites, 233, 92—13 
Kutorgina, 293, 110—1-3 
Obolella, 293 

circularis, e, Dolorthoceras, 553 
Pecten, 405, 407, 157—5, 6 
Plagioctenium, 407, 157— 5 , 6 
cirrata, Denisonia. 679, 285—23 
cirrifer, Gnorimocrinus, 177, 54—12 
Hapalocrinus, 203, 77—21 
ciscoensis, Geinitzina, 18, 2—6 
Placopsilina, 31, 6—1 
citriformis, Bairdia, 683. 287—18-20 
claibornensis, Lepidocyclina, 45, 13— 14 , 15 
Loxoconcha, 691, 291—27, 28 


claibornensis, Siphoninella, 39, 10 — 4 
clappi, Chonostegites, 113, 115, 41 —18, 19 
clarkeanum, Zitteloceras, 557, 229—3 
clarkei, Thylacocrinus, 185, 72 — 27 
clarkensis, Metichthyocrinus, 183. 68 — 9 
clarkesvillensis, e. Michelinoceras, 537. 219 — 10 n 
Sowerbyella. 335, 128 — 39. 40 
clarki, Drepanellina, 677, 284 — 41 , 42 
Pseudocrinites, 128, 47 — 33-35 
Sagenocrinites, 179, 54 — 10 
clarocarinata, Kirkbya, 671, 282 — 21 
clarus, Cheiiocrinus, 145 
Deltacrinus, 145, 57 — 8 
clathratum, Actinostroma. 59 
clathrodon, Mactra, 431, 171— 17 , 18 
clausa, Meekopora. 255, 96 — 30-32 
Natica, 485. 199 — 1 
Tectonatica. 485, 199 —1 
olavatula, Proboscina. 250. 95 — 13 
claviformis, Idiognathodus, 246 
claviger, Hemiaulus, 301 — 1 
clavigera. Melosira. 301—12 
clavus, Lobobactrites, 565, 231 — 11 
claypolii, Rensselaeria. 364 

Subrensselandia. 364, 142—8, 9 
claytonensis, Scobinella, 513, 210 — 33 , 34 
cleon, Aviculopecten, 401, 159—16 
clermontensis, Tetralichas, 654, 270—6 
clintonensis, Eunicites, 229. 91-24 
Monograptus, 75, 22 — 20 , 21 
Scolithus, 234, 92—33 
clio, Haplocrinites, 147, 56—14 
Trochoceras, 557 

clorensis, Bythocypris, 683, 287—44, 45 
clypeiformis. Athlocrinus. 163, 63—12 
clytia, Pagetia, 615, 252—13-15 
clytie, Heterorthis, 355, 139—27-29 
Orthis, 355 

coalescens, Leptochirognathus, 237, 93 —1 
Oenonites, 231, 91—54 
Pleurocora, 119, 44—12 
coalingensis, Nodosarella, 37, 8—23 
coalvillensis, Turbonilla. 481, 197—16 
cobourgensis, Lingula, 285 
codyensis, Baculites, 583, 240—10, 11 
Baculites (var. obesus), 583 
coelatus, a. Marsupiocrinites, 201 
Scobinella, 513, 210—32 
coeymanensis, Gypidula, 305, 115—1-3 
cognata, Architectonica, 491, 200—15 
Stellaxis, 491, 200—15 
colbii, Remopleurides, 653 
collectus, Solenochilus, 549, 224—14, 15 
colleni, Acrothele, 289 
colletti. Taxocrinus, 177, 69—5 
colligatum, Eridophyllum, 91, 27—6-10 
coloradoensis, Acanthopecten, 403, 159—25 
Billingsella, 293 
Pyropsis, 501, 206—8, 9 
columbella, Exogyra, 397, 156—1-3 
columbica, Heritschia, 87, 25—29 
columbina, Rhinocaris, 659 
columnare, Stylodictyon, 61, 18—23, 24 
comancheanus, Inoceramus, 389, 151—11 
comatus. Nautilus, 31 
comis, Arabellites, 229, 91—6 
Gypidula, 305, 115—10, 11 
commaticus, Eratocrinus, 165, 61—3 
communis, Actinopteria, 391, 152—16 
Archimedes, 264, 100—5 
Cythereis, 688, 289—35-39 
Dentalina, 31, 6—7 
Drilluta, 513, 210—35, 36 
Forbeaiocrinus, 179, 68—19 
Grammysia, 371, 144—23 
Guttulina, 32 
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communis, Hyolithes, 525, 215—34 -41 
Mitrollu, 500, 205 25 

Polygnathus, 245, 94 29-31 

Polymorphina, 32 

compactihs, Adinocrinus, 101, 00 23 

compactus, a. urn, Dinotocrinus, 101, 01 — 12 
Halysites, 113, 41—11-14 
Lecanospira, 407, 180—32-34 
Linocrinus, 107, 04 23 

Murchisonia, 459 
Ophilota, 407 
Parulocrinus, 175, 04—3G 
Schwagerina, 27 

Solenopora, 717, 302—31; 303 30-32 

Stegocoelia, 459 

complanatus, a, urn. Chonostropliia, 347, 135—9, 
Cypricardella, 415, 100—1 
Dicellograptus, 71, 21—30 
Frondicularia, 32 
Lenticulites, 33 
Ophileta, 447. 181-30-32 
complexa, Cythere, 089 
Plummerinella, 29, 5—14 
complexicosta, Chlamys, 405, 101 5 

Pecten, 405, 161—5 
complicatus, Cyrtoniodus, 240, 93 08 

compressus, a, um, Baculites, 583, 240—3-5 
Belodus, 240, 93—56 
Clavulina, 18, 2—11 
Cotteroceras, 535, 218—15 
Eunella, 364 
Millepora, 275 

Petalotrypa, 258, 97—26, 27 
Phragmolites, 443, 178—5 
Urnulina, 13, 1—2 
comtus, Cordylocrinus. 203 
conanti, Planorbis, 519, 213—7, 8 
concavus, a, um, Balanus, 695, 293—14-31 
Coelospira, 319, 121—19-21 
Dactylocrinus, 181, 68—1 
Euryocrinus, 179 
Leptaena, 343 

Leptaenisca, 343, 132—34, 35 
Leptocoelia, 319 

Megastrophia, 339, 130—25; 131-1-4 
Megistocrinus, 191, 75—12 
Plectofrondicularia, 35 
Protarabellites, 231, 91—66 
Strophodonta, 339 

concentricus, a, um, Lichenalia, 255, 271, 90 21; 

Lingula, 291 

Modiolopsis, 409, 163—29, 30 
Modiomorpha, 409, 164—2 
Polygnathus, 245, 94—47 
Polylophodonta, 245, 94—47 
Porodiscus, 48, 14—23 
Pterinea, 409 

Schizobolus, 291, 109-19-21 
Stromatopora, 59, 61 
Terebratula, 333 
Trinucleus, 643, 267-2-5 
conchyliophorus, a, um, Trochus, 485 
Xenophora, 485, 199—7-9 
concinnus, a, um, Acteon, 515 
Calymene, 651 
Cinulia, 515 

Nucleospira, 331, 127—5-7 
Oligoptycha, 515 

condoni, Prionothyris, 364, 142—20, 21 
condor, Neospirifer, 327, 125—1, 2 
confertus, a, um, Aulopora, 111, 40—5 
Haimesiastraea, 122, 46—1-3 
Lambeoceras, 555, 227—12 
Monticularia, 63 
Penniretepora, 265, 100—27 
Schistocrinus, 165, 64—32 


roiifluofiH, Thlip.HUra, 082, 280—14-10 
rringoMtn, Athyris, 331 

llynttidiiia, 331, 127—1-4 
Ostroa. 395, 154—1. 2 
cimgregata, Atrypa, 311 

<'unmrofocchm, 311, 118—50-53 
rnnicus, a, urn, Agussizorrinus, 175, 177, 01—7 
AnoproHJillocTimis, 195, 75—1 
iml hyurus, 047 
( Mat hrospira. 455, 1K4—31-33 
Ilybocrimis, 151, 53—22 
Hystrirurus. 647, 207—27 
Lunulites, 273 
Microdoina, 471. 192—9-11 
Oiophocriiiiis, 134, 50—0, 7 
10 Orthunema, 475, 195—2 

Ortlionychia, 473, 193—17 
Platyceras, 473, 193—17 
Porocrinus, 153, 53—13 
Pseudoglandulina, 32, 0—8 
Synbathocriinis, 151 
Tctrataxis, 31 

ronifollis, Cystiphyllum, 101, 33—8-10 
connata, Coosia, 023, 264—23, 24 
conoideus, a, urn, Discosorus, 561, 230—3, 4 
Odostomia, 481, 197—21 
Omphalotrochus, 467, 191—5-7 
Pontremites, 134,50-11-13 
Velates, 479 

conradi, Ammonites, 589 
Dinobolus. 285, 107—22-24 
Disco9caphites, 589, 243—17-19 
Gyrodes, 483. 198—18, 19 
Nemodon, 379 
Obolus, 285 
Pecten, 405, 161—9, 10 
Ulrichia, 667. 281—38 
Veniella, 417, 166—21. 22 
Viviparus, 485, 199—15, 16 
Volutilithes, 508, 509 
Volutomorpha. 509 
Zygobolbina, 677, 284—1, 2 
conradiana, Cancellaria, 514, 211 22 

Gyrodes, 483 

conradinus, Mytilus, 413, 164 19 

consimilis, Cypricardinia. 417, 166—8. 9 
consobrinus, Mucrospirifer, 321, 122 9, 10 

consortale, Bradfordoceras, 553, 226 11 

consteliata, Ceripora, 259 
103—4 Constellaria, 259. 98—16-20 

Stromatopora, 61. 19—5 
constrictus. a. um, Colpomya, 411, 164 4, 5 

Dystactocrinus. 149, 52 11 

Heterocrinus, 149 
Nuculites, 377 
Oncoceras, 557, 228 10, 11 

Palaeoneilo, 377, 146 20, 21 

Primitiella, 665, 281 1-4 

contortus, Eunicites, 229, 91 25 

contractus, a. um, Beynchia, 675. 283—27, 2b 
Camarotoechia, 311, 118 54-56 

Sphenotus, 414, 165—4 
Vanuxemella, 619, 259—25, 26 
contrarium, a, Busycon, 501, 206-19 
Rotalina, 39 
conulus, Trochus, 480 
convexus, a, um, Arionellus, 621 
Camaraspis, 621, 260—12-14 
Cytheropteron, 691 
Deissella, 609, 255—15 
Gryphaea, 397, 155—15, 16 
Moorites, 673, 283 13, 14 

Plethometopus, 631, 260 6, 7 

Pleurodictyum, 111, 40 1-3 

Ptychoparia, 609 
Syntrophina, 301 
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eonvolutus. a. Kootenia, 613, 257—1-4 
Mydodactylus. 143, 54—26 
rookei, Athecocyclina, 47, 12—12, 13 
Psoudophragmina. 47, 12—12, 13 
Uvigerina, 37, S—19 
cooperi. Antalis, 523, 214—22, 23 
Cardium, 425, 169—17 
Dentalium. 523. 214—22, 23 
Lumbriconercites. 229, 91—41, 42 
Oenerorthis, 293. 110—22-25 
Parentelctcs, 357, 140—21-23 
Turritella, 495, 200—19-25 
cooserjsis?, e, Oardium. 425, 169—12, 13 
Eoseutella, 223, 85—3 
Kochaspis. 611, 257—12, 13 
Scutolla, 223 

copei. Myalina. 393, 153—10 
Physa, 519, 213—1, 2 
cor, Isocardia, 425 
Cora, A thy r is, 333, 127—38 
Orotalorrinites. 153, 54—30 
Product us, 351 
ooralloides. Amplexus, 93 
coranguinum, Spatangus, 226 
corbis, Cardium, 425 

Ichthyocriiius, 183, 68—11 
corbuliforinis, Nucula, 375, 145—24 
corbuloidea, Thracia, 415 
foidatus. a. Ammonites, 585 
Metacypris, 693 

cordiformis, e. Bucanella, 441, 176—9-14 
Cardiocerus, 585, 242—1, 2 
cordillerac, Conocephalites, 611 
Elrathina, 611, 255—4 
cordillerana. Halobia, 393, 153—3 
coreyi, Histocrinus, 169, 60—22 
Lepidesthes, 219, 82—16 
Poteriocrinus, 169 

coriacea, Acrothele, 289, 108—15-17 
Flustra, 273, 103—26 
Micropora, 273. 103—26 
cornea, Helix, 519 
Tellina, 419 

corniculum, a, Caryophyllia, 91 
Streptelasma, 85, 24—1-3 
corniger, Prioniodus, 241, 93—54 
cornigerus, a. um, Dichocrinus, 199 
Lithodesmium, 301—15 
Talarocrinus, 199, 78—12 
cornucopia, Stenotheca, 701 
cornucopiae, Caninia, 91 
cornu-oryx, Orthoceras, 533 
Orygoceras, 533, 217—14—16 
cornutaformis, e, Metoptoma, 437 
Proplina, 437, 174—11 

cornutus, a, um, Cythereis (var. americana), 688, 

289—40-43 

Lasanocrinus, 163, 62—6; 63—15 
Platyceras, 473, 193—1, 2 
Platyostoma, 473, 193—1, 2 
Pterygocythereis (var. americana), 688, 289—40-43 
corona, Hemizyga, 463 
Plocezyga, 463, 187—19 

coronatus, a, um, Chonetes, 345, 347, 134—12-15 
Conocephalus, 609 
Ourtognathus, 239, 93—15 
Eunicites, 229, 91—26 
Nautilus, 547 
Temnocheilus, 547 
coronula, Fungia, 117 
corpulenta, Resserella, 353, 138—8, 9 
Thlipsura, 681 

corroboratus, Merocrinus, 155, 53—17 
corrugatus, a, um, Amplexus, 93, 29—16, 18 
Cornulites, 233, 92—15, 16 
Cyrtotheca, 69 


corrugatus, Facetal, 209, 79—16 
Gryphaea. 397, 155—10, 11 
Gryphaea (var. belviderensis), 397 
Gryphaea (var. hilli), 397 
Gryphaea (var. tucumcarii), 397 
Loxopteria, 385, 149—17 
Patellina, 37 

Perimneste, 713, 303—10-12 
corticata, Oliva, 511 
coryelli, Glyptopleura, 681, 285—52 
coryphaeus, Ulrichicrinus, 158, 59—13 

I coscinodiscus, Craspedodiscus, 301—32 
cossmani. Bittium, 495, 203—16 
cossus, Poulsenia, 615, 259—4, 5 
costalis, Bucania. 441, 177—5-8 
costatus, a, um, Allorisma, 414, 165—2 
Ancistrorhyncha, 307, 117—30-33 
Area, 415 
Calliostoma, 480 
Cardium, 423 
Cribroconcha, 685 
Crucibulum, 487, 200—31, 32 
Eugeniacrinites, 201 

Exogyra, 231. 233, 397, 399, 156—13, 14; 157—2, 3 
Lasiograptus, 75 
Montastrea, 119, 44—4 
Pereichocrinites, 189 
Scutellum, 653 
Turrilites, 593 
costellata, Archaeorthis, 295 
couesii, Viviparus, 485, 199—17 
cowichanensis, Confusastrea, 119, 43—21 
coxanus, Cydrocrinus, 157, 58—18 
Endolobus, 547, 223—15, 16 
Poteriocrinus, 157 
craginiana, Axosmilia, 122, 46—9 
crassibasale, Dictyonema, 65, 20—2 
crassicauda, Entomostracites, 647 
crassidiscus, Hydreionocrinus, 163 
Plaxocrinus, 163, 62—7; 63—7 
crassimarginatus, a, um, Dikelocephalus, 633 
Proetus, 651, 274—18, 19 
Schmidtella, 664, 280—35-37 
Tellerina, 633, 261—5, 6 
crassinoda, Depranella, 667, 283—1-3 
crassiplicata, Corbula, 431, 172—6, 7 
crassolamellata, Diploastrea, 117, 42—17, 18 
crassula, Campeloma, 487 
crassus, a, um, Bellerophon, 443, 178—21, 22 
BotryPcrinus, 155, 57—23 
Buchia, 395, 153—13, 14 
Cyprimeria, 425 
Derbyia, 3*5, 133—20, 21 
Dictyonema, 65, 20—11 
Eucalyptocrinites, 201 , 75—24 
Fenestella, 263 
Hesperonomia, 297 
Heterocrinus, 143 
Iocrinus, 143, 52—15; 53—2 
Obolella, 287 
Pachydictya, 270, 102—5 
Platystrophia, 299, 113—32-35 
Poteriocrinites, 155 
Rhombopora, 267, 101—7, 8 
Seminola, 503, 207—17, 18 
cratera, Palaeomanon, 53, 15—18 
Siphonia, 53 

craterigera, Jonesina, 679, 285—24-27 
crawfordiana, Cancellaria, 514, 211—24 
crawfordsvillensis, Cosmetocrinus, 159, 58—14 
crenatus, a, Gyrodes, 483, 198—10-12 
Natica, 483 

crenimarginatus, Microptychis, 461, 186—28, 29 
crenistria, Goniatites, 571, 234—4, 5 
crenistriata, Philhedra, 293, 109—32, 33 
crenulatus, a, Pecten, 403 
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crescentis, Bkirdiolitos, 085. 288—8.^) 
cretacous. a. um, Buaycon, 501. 200 lo, 
Cassidulina. 41, 10—0 
Coratobulimina, 30. 10—0 
Cythcrura, 089, 201 23, 24 

DiploachiBa, 407, 103 3-0 

Globigerina, 41, 11 1 

Globotruncana, 43, 11 0 

Gllmbolitria, 33, 8—2 
Meretrix, 427. 170—10 
Ostrca, 395, 154 0, 7 

Protobusycon, 501, 200—15, 10 
Rectogbmbclinu, 33, 8—3 
Tornatellaea, 515, 212 10, 11 

cribraria. Micrabacia, H7. 43—14, lo 
cribriforme, Coscimum, 270, 102—13, 14 
cribrosa, Stictoporella, 209, 101 36, 3/ 

crickmayi, Kanastephanus. 585. 241—13, 14 
crispus, a, Crispella, 327, 125 18-20 

Spirifer, 327 
cristagalli. Ostrea, 395 
cristatus, a, um, Arabellites, 229, 91 
Cavusgnathus, 245, 94—75-78 
Cochlespira, 513, 210—31 
Dibolbina, 675, 283—37. 38 
Orthonotacythere, 693, 292 35 

Phacops, 651, 274—16, 17 
Pleurotoma, 513 
Uvigerina, 35 
Valvata. 487 
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criticus, Torynifera, 327 
croneisi, Ascoceras, 537, 218 9 

Nucula, 375. 145—30, 31 
Nuculopsia, 375, 145—30, 31 
crotalum, Orthoceras, 541 
Spyroceras, 541, 221—2 
crucialis, Tetragraptus, 69 
cruciformis, Staurognathus, 244, 94 19 

crumenata, Entosolenia, 35, 6—15 
crustula, Conularia. 79, 22—26 
cryptodens, Coeniles, 111, 39—13-16 
cuboides, Atrypa, 313 
cuccense, Trachyceras, 579 
cuculloides. Area, 383, 148—7 
Barbatia, 383, 148—7 
cucullus, Acrolichas, 637, 270—19-22 

Acrolichas (var. ottawaensis), 637, 270 23, 24 


Lichas, 637 

culbertsoni, Fasciolaria, 507, 208—10, 11 
Plestochilus, 507, 208—10, 11 
culcitella, Acteocina, 515, 212—16-18 
cullomensis, Triticites, 23, 3—5, 6 
cultellata, Polypora, 264, 100—9, 10 
cultratus, Robulus, 31 
cultrijugatus, Spirifer, 323 
cultrispira, Nerinea, 495, 203—7 
cumberlandia, Turritella, 493, 202—9 
cuneatus, a, um, Endodcsma, 414, 165—13, 14 
Healdia, 683, 287—10 
Lingula, 285 
Oenonites, 229, 91—56 
Schizodus, 401, 159—3 
Terebratula, 309, 365 
cuneiformis, e, Flabellum, 122, 46—4 
Flabellum (v«r. lerchi), 122, 46—5 
Flabellum (var. pachyphyllum), 122, 46—8 
Kochoceras, 551, 226—8, 9 
Textularia, 17 

cuneus, Conocardium, 389, 150—15-17; 151—1 
cupula, Mamillopora, 276 
curiosa, Clisiospira, 439, 176—1, 2 
currieri, Kootenia, 613, 257—5 
curticei, Coosella, 621, 264—28 


'••irliici, Olonnidcs, 613, 250— i 
rurtiis, si, um, Ahihiim, 197, 203—IS 
Ainpliigoiiiu, 363, 141—53 55 
lbiirdia, 083 
< ni yimiilvs, 71, 21—SH 
Lucitiu, 423, I OS—20, 27 
Lunulacardiiirii, 3H5, 119—15 
PseudomonoUK, 393, 152—25 
curviitu.s, si, uni, llmnotryim, 257 
L rioiliiH, 245, 91—02 
Saltcrella, 531, 217—3 
riirvirostutUH. Timorites, 577 
curvidens, Oenonites, 229, 91— 51 
rurviluta. i ’iiryocaris, 057, 279—3, 4 
eurvilineatus, a, um, Ams, 511 

Aeus (var. ralvertensis), 511, 210—21 
Acus (var. di&lli). 511. 210—19 
Amis (var. whitfieldi), 511, 210 — 22, 23 
Bcllcrophon, 443 
Terebra, 511 

Tore bra (var. cal vert crisis), 511, 210—21 
Terebra (var. dalli). 511. 210—19 
Terebra (var. whitfieldi), 511, 210—22, 23 
Tropidodiscus. 443, 17S—10. 11 
curvilirata, Acvis, 511, 210—20 
Terebra. 511, 210—20 
curvirostra. Stenotheca, 701, 297 5 

curvirostratus, Typhis, 503. 207—10 
cuspidatus, a, um, Aechmina, 665, 2S0 53 

Arabellas. 229, 91—16 
Tellina, 415 

Triplesia, 307, 117-12-16 
cuvier, Inoceramus, 389 
cuvieri, Lemintina, 491 
cyclolobua, Goniatites, 567 
cyclopyge, Agnostus, 601 

cyclostomus, a, Hudsonospongia, 53, 15-10-12 
Straparolus, 465, 188—3-5 
cyclurus, Phaethonides, 641 
cylindraceus, a, um. Bulla, 515 
Chaetetes, 103 
Ptilopora. 265, 100—19, 20 
cylindratus, Palaeostylus, 461, 187—11 
cylindricus, a, um, Argilloecia, 687 
Bythocypris, 683, 287—46—49 
Caryocystites, 125 
Cryptothyrella, 331, 126 52-55 

Fusulina, 21, 23 
Megacystites, 125, 47—1 
Orthotheca. 525 
Pentamerus, 305, 116 7 

Pleurodictyum, 111, 40—4 
Rhizocrinus, 205, 79 2 

cylops, Coscinium. 270 
cymbiformis, Goniophora, 411 
cymbula, Carinaropsis, 445. 180 3-5 

Derbjna, 345. 134-1-5 
cymosus. Abrotocrinus 159—60—1 
cypha, Platystrophia, 299, 113 “ 36 ;^, 7 .. 

cyrtiniformis, Tenticospinfer. 32 LI 21—41 44 
cystica, um. Tortophyllum, 93, 29—1. 3 
Zaphrentis, 93 

cystosum, Clathrodictyon. 59, lo—l^ 
jytheriformis, Corbicula. 419, 167-17-19 

D 

iactyliformis, Phacelocrinus, 171 ,'^ 
iactylodus, Lumbriconereites, 229, 91 5 

iactylus, Cheirocrinus, 145 

Halysiocrinus, 145, 147, 55 5 

Marsupiocrinites, 185 
iahalacensis, Estheria, 660 
laileyi, Hydreionocrinus, 163 
Lasanocrinus, 163, 63 14 

iakotensis, Fusulinella. 21. 3—30-32 
ialei, Hallopora. 261. 99—11 
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dalli, Ringicula, 515. 212—5. 6 
Volutoderma. 509, 209—16, 17 
'lama, Oliva, oil 
danac, Bellinurus, 707 
Eu proops, 707, 300—5 
Melonites, 217 
Oligoporus, 217, 82—17-19 
Unio, 399, 158—13. 14 
danianus, Hyolithes. 525, 215 — 14 
danvillensis. Cytherelloidea, 687, 289 — 3 
Hopkinsina, 37, 8—20 
dattonensis. Amphissites, 671, 282—36 
davjdis, Paradoxides, 615, 254— 12 , 13; 300— 13 , 
davidsoni, Eoradiolites, 421, 168—16 
Murchisonia, 459 
Prisnmtophyllum, 95 
Radiolites. 42. 168— 16 
Trachypora. 109 
davisi, Larvia. 302—24-29 
Lingula, 285 

dawsoni, Bathyuriscus, 613 
Dawsonia, 609; 252—10-12 
Kootenia, 613, 257—6 
Microdiscus. 609 

decabrachiatus, Phacelorinus. 171, 60 —6 
decacostata, Glyptoplcura, 681, 285—48 
decadactylus, Dimerocrinites, 187 
Glyptocrinus, 199 

decaturensis, Asrtocoenia. 115, 42 —15 
decewi, Euomphalus, 465 

Pleuronotus. 465, 189—10, 11 
decipiens. Hyolithes, 525, 215—50-52 
decisa, Acila, 375, 146—11 
Panope, 433, 172— 21 . 22 
Truncacila, 375, 146 —11 
deckeri, Reedops, 653, 274—14. 15 
declivis, Cythere. 689 
Tellina, 429, 170—27 
decora, Beyrichia, 677 

Zygobolba, 677, 284—15. 16 
decorata, Bolivinoides, 33. 8—6 
decorticatum. Blothrophyllum. 97. 31— 5 . 6 
decurtata, Ditomopyge, 645, 275—I, 2 
decussata, Actinopteria, 391, 152—18 
Crenella, 413 
Palastraea, 119, 43—20 
Virgiana, 307, 115—25-27 
defectus. a, um, Campylorthis, 297, 111—36-41 
Euprioniodina, 240, 93—66 
Mesophyllum. 101 
Strophomena, 297 
deflecterus. Geodites, 56. 16—23 
dcfontii, Defonticeras, 585, 241—6, 7 
deformata, Archinacella, 469, 191 —16. 17 
deformis, Inoceramus, 389, 151 —16 
Tegulifera, 351 

degrasensis, Talbotina, 633, 266—29-31 
dekayi, Dipleura. 643 , 272—26-31 
Eutrephoceras, 549, 225—1-3 
Eutrephoceras (var. mortonense), 549 
Leiopteria, 383, 149—5 
Nautilus, 549 

delicatula, Corynotrypa, 250, 95—3 
Hexactinellida, 56, 16—32-35 
Hippothoa, 250 
Palmatodella, 244, 94—18 
Tetralobula, 301, 114—16-19 
Tolypammina, 15, 1—10 
Wellerella, 315, 120—32-34 
delicatus, a, um, Dichocrinus, 197, 78—2 
Idiognathodus, 246, 94—56-58 
Ligonodina, 241, 93—74 
Paracardium, 373 

delphicola, Loxonema, 461, 186—17, 18 
delphinocephalus, Trimerus. 654, 272—33 
delphinuloides, Helicites, 453 


deltisulcata, Octonaria, 682, 286—28, 29 
deltoidea, Rafinesquina. 337, 129—23 
demissus, a, um, Angulodus, 240, 93 —58 
Caritodens, 383, 148—16 
Pecten, 405 
Pterinea, 383, 148—16 
Stropheodonta, 339, 131— 12-14 
Strophomena, 339 
denckmanni, Grypophyllum, 95 
dendrina, Helopora. 258 
dendroidea, Astraea, 117 
dendroides, Polypora, 264 
densatus, a, um. Plicatula, 407, 163—8 9 
Pugnellus, 497, 203—27, 28 
Strombus, 497 

densus, um. Pachyteuthis, 595, 250—6-8 
Syringostroma, 61 

dentatus. a, um, Buskopora. 255, 96—24 
Diplograptus, 73, 21—4. 5 
Glyptograptus, 73, 22 —4, 5 
Hollinella, 669 

Rhynchotrema, 309, 118—11-13 
Synbathocrinus, 151, 55—16 
denticulata, Marginella, 509, 210 —5 
dentifera, Primitia, 675 
deperditus, Lumbriconereites, 229 
depressicollis, Cadulus, 523 
depressus. a, um, Ampullina, 481 
Aphelaspis, 619, 263—35, 36 
Carboprimitia, 679, 285— 1-4 
Conocephalites, 619 
Cyprimeria. 425, 169—21, 22 
Echinites, 221 
Gyrodes, 483, 198—20 
Heterostigina, 33 
Isonema, 471 
Roubidouxia, 447, 180—7 
Schizobasis, 480, 197—4, 5 
Spiroloculina, 27 
Vaginella, 517 
derbiensis, Pentremites, 137 
descostilsii, Cellepora, 276 
deshayesi, Micraster, 226 

desideratus, a, um, Archaeocrinus, 183, 73 —14 
Bonniella, 607, 256—6, 7 
Dorypyge, 607 
Elkania, 285, 107—18. 19 
Murchisonia, 459, 186— 1 , 2 
Obolella, 285 
Olenoides, 607 

Schuchertella. 343, 132—46-48 
desmophyllum, Balanophyllia, 122 , 46— 12 , 13 
desplainCnse, Lechritrochoceras, 545, 222 —13 
Trochoceras, 543 

devonians, Atrypa, 319, 121—16-18 
devonicus, a, um, Gosselettia, 387 
Hemicystites, 131, 49—23 
Ichthyocrinus, 183, 68—17 
Turrilepas, 695, 293—4 
deweyi, Trigonocallista, 427, 170—6, 7 
diabloensis, Parafusulina, 25, 4—16, 17 
diabola, Hyalostella, 56, 16—16 
diagonis, Trochammina. 29, 5—19 
dianthus, Cyathophyllum, 93 
Serpula, 231 

dichotomus, a, um, Alecto, 250 
Camarocladia, 56, 17—1-3 
Diamespora, 271, 103—1-3 
Heteropora, 251 
Lithodendron, 119 
Panenka. 373, 145—9 
Staurograptus, 69, 21 —10 
dickersoni, Turbinolia, 121, 45—14—17 
didyma, Arenicola, 234 
diegoana, Calyptraea, 487, 199—37 
difHugi&eformis, Urnulina, 13 



1NDKX OK HPKCIKS 


ho:j 


difflugiformis Protconiim. 13. 1-1 
diffusa, Psoudohornern, 203, 00—17, is 

diritatusTa,' um, Archcolithothumniuiu. 302—34 
Coscinopleura. 271. 273. 103-22 
Hastigerina, 41 

dianatus, Allagccrinus, 140, 50—10 
digonum. Tribolocen*. 547. 223-11. 12 
dilatatus, Coeliocrinus. 159, 55—18 
Poteriocrinus, 159 
dilatus, Achoilops, 019, 203 9-11 

dilleri. Cidaris, 219, 83—4 

dimidius, Inoceramus, 389, 151 3, * 

dininni, Echinocrinus, 217, 82—4, 5 
diodon, Eunotia, 301—8 
directus, a. um, Ensis, 431, 173 2, 3 

Polytylites, 673, 283 10 

Volsella. 413. 164—15 
discoidalis, e, Elphidium, 33, 7—9 
Trepospira, 453, 183—21-23 
discoideus, a, um, Paradoceras, 567, 231 — 14, 15 
Platycrinites, 203, 77—26, 78 22 

Tornoceras, 567, 231—14, 15 
Wilsonicrinus, 185, 72—26 
discors, Euomphalus, 475 
disculus, Sciadiocrinus, 165, 64—7 
discus, Anthracoceras, 571 
Microcyclus, 85, 23—15-18 
Nomismoceras, 571 
Plaxocrinus, 163, 63—6 
disjunctus, Cyrtospirifer, 321, 122 1-3 

dislocata, Strioterebrum. 511, 210—18 
Terebra, 511, 210—18 


dispansus, Edriocrinus, 205, 79—33 
dispar, Avicula, 385 
Columnal, 209, 79—9 
Kochaspis, 611, 257-17-19 
Loxopteria, 385, 149—18, 19 
dispariiis, Atrypina, 319, 121—29 
distans, Cardioceras, 585, 242—3-5 
Reptolunulites, 275, 104—1 
distincta, um, Ceramoporella, 253, 96—7 
Leonardophyllum, 89, 25—26-28 
distorta, Tessarolax, 499, 204—12, 13 
Trucherognathus, 239, 93—2, 3 
divaricatus, a, um, Dicellograptus, 71, 21—23 
Fimbrispirifer, 323, 123—1, 2 
Nucula, 375 

divergens, Amphoracrinus, 191, 77—28 
diversa. Nuculana, 377, 146—34 
dixonensis, Vanuxemia. 381, 147—15, 16 
dockumensis, Antediplodon, 399, 158—3 
Unio, 399, 158—3 

dodecaspinosa, Acanthosphacra, 48, 14—28 
donaciformis, Tancredia, 421 
doricum, Orthoceras, 539 
doris, Paracardium, 373, 145—15, 16 
Springericrinus, 157, 58—12 
dornickhillica, Monoceratina, 693, 292—31, 32 
doronicum, Anthocyrtium, 48, 14—21 
dosin, Chama, 427 
douglassi, Eiliptio, 399, 158—5, 6 
Hypselocrinus, 169, 60—8 
Rhodocrinites (var. serpens), 185, 73—9 
Unio, 399, 158—5, 6 
douvillei, Ancyloceras, 589 
dowlingi, Unio, 399, 158—9 
downingiae, Acaste, 635, 274—13 
Calymene, 635 
draco, Bolivina, 33 

dracon, Ceratolichas, 641, 270—25-27 
drakei, Titusvillia, 55, 16—5 
dryope, Eotomaria, 455, 184—18, 19 
dubius, a, um, Aurinia, 508 
Daonella, 393, 153—1 
Keratophytes, 264 


<iu bins, Orthis, 355 

Purudclorrinus. 173, 62—31; 05—21 
IVrditui'uidmiu, 355, 139—30-34 
I'olygnatiuiM, 245 
Voluta, 508 

diifronnyi, Ammonites, 589 
(lunihli, Plmi cnecrus, 549 
(lu most is, >i. um, (iirdimn, 425, 169—7, 8 
f'ltvnriu, 251 

Grunocardiuin. 425, 109—7, 8 
Lappariu, 508. 209—12. 13 
Milra, 508 

Par tret oeydoecia, 251, 95—18, 19 
1 Malyrer:is, 473, 193—15. 16 
(lunbaii, Lophophyllidiuin, 87, 25—8-11 
Neospirifer, 325, 125—7, 8 
duodaetyla, Ohirognathus, 237 
dupini, Norinella, 495 
duplex, Ildraites, 231, 91—74, 75 
duplicates, a, um, Neverita, 483, 198—6 
Pugnoides. 315, 120-18-21 
Siphonodella, 245 
Siphonognathus, 245 
clurkeei, Corbicula. 419, 167—13, 14 
dutertrci, Orthis, 341 
dyeri, Glyptocrinus, 199, 73—23 


E 

eatoni. Schroederoceras. 543, 221—11 



Triarthrus, 654, 276—23 
chdome, Chancia, 609, 255—2, 3 
cbenina, Clathrodrillia. 514, 211 —10 
eborea, Tellinimera, 429, 171—6. 7 
Yoldia. 379. 146—36 
eburnea, Scrtularia, 250 
echinata. Clavagella, 415 
echinophora, Buccinum, 500 
cdgewoodensis. Dalmanella, 353, 138—28-30 
edsoni, Reuschella, 355. 139—46-42 
Rustella, 293, 110—4 
edulis, Mytilus, 413 
Ostrea. 395 

edwardsi. Dendrograptus, 67 
egerius, Trochocyathus, 121, 45 3, 4 

eggeri, Ventilabrella, 33, 35, 8 4, 5 

ehrlichi. Ammonites, 581 
eifelensis, Orthis, 353 

olaborata, Balanophyllia. 122, 46—14-16 
elax, Palaeostrophia, 301, 114 7-12 

elderi. Lingula. 285 
eldonensis, Hybocystites, 151, 53 1 

electra, Orthis. 295 
elegans, Arabellites, 229, 91 7 

Adrianites, 575 
Atrypa, 319, 121 8, 9 

Bergeronia, 617, 253 9 

Callograptus, 65 
Conocephalites, 607 
Craspedodiscus, 301 39 

Culmicrinus, 159. 59—9 
Didymograpsus, 71 
Elasmonema, 471, 192 22, 23 

Eratocrinus, 165, 59 12; 61 13 

Eschara, 273 

Fencstrellina, 263. 99—22. 23 
Hapalocrinus, 203 
Heliolites, 103, 34—17 
Hemizyga, 463, 187 18 

Hyperamminoides, 13, 1 3, 4 

Macraster, 225. 226, 88—1 
Mataxa, 515, 211 33, 34 

Nemagrapsus, 71 
Nucleocrinus, 135 
Orria, 613, 259—1, 2 
Paltodus, 240. 93—34. 35 
Prioniodus, 241, 93 53 
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olegans, Productus, 349 
Protaxocrinus. 177, 68—14 
Pro t by r is, 369, 144—7 
Protolenus, 617, 253—9 
Spiropora, 251 
Zcarrinus, 165 

elegantissima. Buliminclla, 35 
elegantulus, a, um, Aspidopora, 257, 97— 16 . 17 
C'allopora, 261 
( 'arclium, 415 

Oosmetocrinus, 159, 58—6, 21 
Ocnella, 413, 164—20, 21 
Gondolella, 244 
Hallopora. 2(31, 99—6, 7 
Orth is, 353 

Ostrea. 395. 154—8, 9 
Streptognathodus, 246 
Trachypora, 109, 38—16. 17 
elepliantinum, Dentalium. 521 
clevatus, a, um, Dclthyris, 327 
Erisocrinus, 173, 65—27 
Limacinu, 517, 213—22-24 
Tylostoma, 483. 189—34 
oliasi. Lophamplexus, 87, 25—14-19 
elimatns, Ammonites, 585 

elizabethaeformis, Dichotomosphinctes, 587, 242 —10 
Pei isphinotcs, 587, 242—10-12 
ellcri. Aulopora, 113, 40—6 
ellipsoclefta, Thlipsurella, 682. 286—19-21 
ellipticus, a, um, Baetiltes, 565 
Legumen, 429. 171 —12 
Mesocena, 11, 14—18 
Papacy cl as, 423, 168—15 
Polypora, 264, 100—14 
Tetratylus. 683, 287-^12-14 
cion gat us, a, um. Amphigenia, 363, 141—49-52 
Anthraromya, 399. 155—8, 9 
Archaeoi this, 295, 110—43-46 
Armenia, 605, 255—21 
Asaphiscus. 605 
A try pa, 363 
Blainia, 605 

Brahmacrinus, 200, 77—18 
Cradeocr inus, 158, 53—18 
Oylimlrophyllum, 95, 30—8 
Hypseloconus, 439, 175—16 
Myrtillocrinus, 153 
Naiad it es, 399 
Paryphorhynchus, 311 
Pentamerus, 363 
Pentremites, 134, 50—10 
Rensselaeria, 363, 142—1, 2 
Subulites, 477, 195—26 
Terebratulites, 364 

elytroides. Colpocaris, 657, 279—20-24 
emaceratus, Cornellites, 383, 148—21 
cmaciata, Fenestrellina, 263, 99—26, 27 
Hollinella, 669, 282—16-18 
Schwagerina, 25, 4—27, 33 
emarginatus, a. um, Echinodiscus, 223 
Koenenia. 377, 146—24 
Palaeoneilo, 377, 146—24 
emersoni, Spathioearis, 659 
eminula, Natica, 485 
emmetensis, Chonetes, 347 
Longispina, 347, 135—1, 2 
emmonsi, Apheoorthis, 295 
Canadocystis, 125, 47—3, 4 
Oymbophora, 431, 171—24, 25 
Emmonsia, 107, 38—1-5 
Favosites, 107 

Hypothyridina, 315. 120—1-4 
Orthotheca, 525, 214—38—40 
emoryi, Trigonia, 401, 159—14 
encrinoides, Graphiocrinus, 171 
Turritella, 491. 201—7, 8 


endlichi, Camarotoechia, 313 

Paurorhyncha, 313. 119—20—22 
ensiformis, Ensis, 431, 172—17, 18 
Gervillia, 389 

Gervilliopsis, 389, 150—13, 14 
eocenensis. Chiton, 527, 216—15, 16 
Trachyodon, 527, 216—15, 16 
eos, Eurekia, 625, 265—4—6 
Hipponicharion, 657 
ephippium, Anomia, 409 
opidermata, Emmonsia, 109 
epigona, Rzehakina (var. lata), 27, 5—1 
Silicina, 27 

j epsilon, Rutilaria, 301—27 

equalis, Carposphaera, 48, 14—29 
Cytherideis, 689, 290—31, 32 
Heilprinia, 507, 208—14 
equilateralis. Tellina, 429, 170—22 
equistriata, Pseudomonotis, 393, 152—23 
erebus, Peritrochia, 575, 236—22 
erectus, a. um, Acodus, 239 
Avion la, 383 

Glyptodesma, 383, 149—7, 8 
Pararca. 373, 145—19, 20 
eriensis, Cyttarocrinus, 203, 77—22 
12 Eurypterus. 707, 299—12, 13 

Platycrinus, 203 

erinacea, Honeoyea, 385, 149—20, 21 

* Pulvinulina, 37 

eriopis, Echinolichas, 645, 270—15, 16 
Lichas, 645 

eros, Chancelloria, 55, 16—12, 13 
erratica, Stropheodonta, 33*9, 131—5, 6 
eryon. Orygmaspis, 629, 266—33, 34 
esehrichtii, Bittium, 495, 203—14 
esthetica, Sinutropis, 465 

j estrellanus, a, um. Lyropecten, 407, 162—3, 4 
Lyropecten (var. terminus), 407, 161—20 
Pallium, 403 
Pecten, 407, 162—3, 4 
Pecten (var. terminus), 407, 161—20 
oteminicus, Paradoxides, 615, 254—1, 2 
etheridgei, Schizoblastus, 135, 51—24-26 
etna, Euconia, 449, 181—24 
Pleurotomaria, 449 

eueharis, Camarospira, 333, 127—28-31 
Devonaster, 211, 80—9-11 
Gennaeocrinus, 191, 75—22 
Orthambonites. 295, 110—47-50 
Palaeaster, 211 
eudora, Eospirifer, 321 
eufaulensis, e, Aenona, 429, 171—1, 2 
Cardium, 425, 169—9, 10 
Meretrix, 427, 170—11, 12 
Nemodon, 379, 146—49 
Tellina, 429 

Trigonia, 401, 159—12, 13 
eugeneae, Pleurodictyum, 111, 39—20, 21 
eugenium, Naedyceras, 561, 230—9 
Trochoceras. 561 

euglyphus, Diplograptus, 73, 22—2 
Glyptograptus, 73, 22—2 
eumus. Bynumia, 621, 263—34 
euprepes, Architectonica, 491, 200—16-18 
Pseudotorinia, 491, 200—16-18 
eurekensis, Moorefieldella, 315, 120—35-37 
Rhynchonella, 315 
eurita, Eschara, 275 

eurydice, Straparollina, 469, 192—14, 15 
euthysepta, Fusulinella, 21 

Wedekindellina, 21, 3—27-29 
evansana, Trigonia, 401, 159—10 
evansi, Actinocrinus, 191 
Alsataspis, 637, 274—1 
Arroges, 497 
Drepanochilus, 497 
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evanei, Yoldin, 377, 146—40^41 
evansii, Megistocrinus, 101, 75 11 _ 

cvax, Homoeospira, 361, 141 25-27 

Rhynchospira, 301 

evcrgreenica, Cythcretta, 688, 201 1 

ewer si, Galateacrinus, 105. 0*1—14 
oxnctus, Oenonites, 231, 91 19 

cxahata, Turritclla, 493, 202 1# 

exanthemata. Cythereis. 088. 289-14-48 

exravatus, a, uni. Bactrognathus, 243, 94 13, l-i 

Cytherea, 425 
Spandelina, 17, 2—5 
Sycotypus. 503. 200—21 
excelsus, Oenonites, 231, 91 *1 

Protarabellites. 231. 91—69 _ 
Streptognathodus, 246, 94—73. 74 
oxcentralis, Beleminites. 595 
cxcentricus, a, um, Coluninal, 209. 79—14 
Dendraster. 223, 85—10. 1# 

Scutella. 223 

excolata, Stensioina. 39, 9—5 
exempt a, Diploneis, 301 2 

cxigua, Atrypa, 317 

Breviarca, 379, 140—52, 53 
Taeniopora, 270. 102—25. 20 
exile. Dolorthoceras, 553, 220—0^ 
eximius. a, um. Climacograptus, 73 
Fusulina. 21. 23. 3—15. 20 
Meekopora, 255 

expansus. a. um. Actinocnnites, 179 
Actinostroma. 59, 18—7 
Aulocaulis. 113. 40—13 
Aulopora, 113 
Axophylluni. 89 
Dolatophycus, 717, 303 28. 29 

Gyrodes. 483. 198—21. 22 
Icriodus, 245, 94—03 
Kallimorphocrinus, 149. 50—4 
Lumbriconereites, 229. 19 34 

Praenatica. 473. 194 36 

Pterotheca. 445. 180—15, 10 
Taxocrinus. 177 
Tcgminal. 209, 79— 1# 
expatiatus. Porites, 109 
explanata, Pleurocora. 119 

Stenoscisma. 315, 120—41-45 
explanator, Cassinoceras, 535, 218 \t 
Piloceras, 535 

explicatus. Crepicephalus. 023. 262—12 
explicita. Dendropora. Ill 
exporrectus. a. Anomites. 321 

Cyrtia. 321. 121—38-40 

expressus, Lasiocrinus. 158. 53 14 _ 

exsculptus. a. um. Apographiocrmus. lo8, 58 8 

Onychocrinus, 179, 09—19 
Rotalia, 39 
exsul, Cheirurus, 041 
extans. Asaphus. 039 
Atrypa, 307 

Bathyurus. 639, 267—37 
extensus, a, Arachnocrinus. 153, 57 29 

Burnetia, 621, 263 24 

extinctorium, Caryophyliia, 122 
exuta, Chesterella, 079. 285—14. 15 

F 

faba. Argilloecia. 087. 288—30—41 
Indiana!, 057, 278 8-12 

fabulites, Leperditia, 004, 280-1-4 
fairbanksi. Echinarachnius, 223. 84 10 

fairchildi. Sinutropis. 405. 189—12.13 
falcatus, a, um. Alectryonia, 395. 154 10, 11 

Eunicites, 229. 91—32 
Ostrea. 395. 154—10. 11 
falcicosta, Thomasatia, 069. 281 53 

falcifer, Harpoceras. 583 


I fnlciformis, Aneluirn, 497. 2 r, 3 20 

Eseharopora. 267, 101--20. 21 
fallaeiosa. Uneinulina, 313 
falx. GoniatitCH, 509 

faimini, Fanninoreras, 585. 24 1 — 11, 12 
farnsworthi, Aphetocera.M. 541. 221—9 
j farri, Lampsilis, 399, 158—1 
Unio. 399. 158—1 

fasriatus. MacrostyWrinus. 290. 71 — 7 
fasciculata, Ptorinea, 383 
fasciger, Spirifer. 325 
fastigiata. Beyrichia, 079 
fatuum, Eunema, 451. 182—37 
Trochonema, 451, 182—37 
favonium, Flabellum, 122 
favosus, a. um. Eulepidino, 47. 12 19. 29 

Favosites. 1. 105. 107, 36-10-12 
Lepidocyclina, 47, 12—19. 20 
favulosa. Bythocypris. 682 
Favulella. 682, 280—37-41 
favus. Nidulites, 57 

fayettensis, Endeloerinus. 173, 02—20; 05 1 

Eupachyorinus. 173 
fecunda, Ctenodonta. 375. 140—8. 9 
Palaeoneilo, 377, 140—23 
felchi. Unio. 399. 158—1. 2 
fenestrata. Protospongia. 53. 10 0 

Thecosmilia, 117, 43—32, 33 
fernglenensis. Dictyoelostus, 350. 136—4-6 
ferratus. um. Ephippioceras, 545, 223—1. 5 
Nautilus, 545 

ferrieri. Omphalotroehus, 407, 191 5-7 

ferrisi. Lichas, 049. 270—17. 18 
fertilis. e, Batostoma. 259, 99—1, 2 
Resserella, 353. 138—10 
festinata. Nisusia. 293, 110—5-7 
Orthisina, 293 

fialar. Glochiceras. 585. 241—8-10 
fibratum, Tetradium. 101, 103. 34—12-16 
fibristriata, Mytilaroa. 387, 149—31 
fibrosa, Hindia. 53. 16—1 
fibula, Dictyocha. 11. 14—13 
ficulneus. Fusus. 501 


ficus, Murex, 500 

Strepsidura, 501, 205—21 
fieldensis, Bonnia. 607. 250—13, 14 
filicatus. Latirus, 508. 208—13 
Peristerina. 508. 208—13 
filifer, Douvillina, 341 
Stropheodonta. 341 
filiformis, Hederella. 251. 95—11 
filitextus. a. Mourlonia, 457. 184—30 
Pleurocystites, 129. 48—20. 2^1 
filosus, a. um. Geisonoceras, 53#, 219 /. 8 

Goniospira. 449 
Murex, 507 
Orbicula. 291 

Pentremitidea, 134, 135, 50—23 
Schizocrania. 291, 109—10-18 
TerebratuHna, 365, 143—41 
fimbriatus, a, um. Ammonites. 581 
Beyrichiopsis. 685 
Delthyris, 327 
Elytha, 327. 120-1-3 
Pachydictya, 270, 102 1, 2^ 

Phragmolites, 443, 178—6, 7 
Siphonina, 39 

flnalis. Dicellocephalus, 643 

Diplapatokephalus, 043, 267—42, 43 
finkelnburgi. Finkelnburgia, 298 
fiscellus, Gilbertsocrinus, 187, 73—4 
fischeri, Chonetes, 347 

Chonopectus, 347, 135—15, 16 
Coenites, 111, 39—19 
Elysastraea, 119 

fissicosta, Plectorthis, 299, 112—41-43 
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fissurata. Chesterella, 670 
fissurella, Styliolina. 526, 215—53 
fis.su s, A g nos t us. 600 
Cancer. 701, 297—16 
Tomagnostus. 600. 251—7, 8 
fiabella, Cornellites, 383. 148—18 
Palaeopinna, 387, 150—12 
flabellaris, Honiotrypa, 257, 97—9, 10 
flabellata, Diastoporina, 250, 95 —12 
flabelliforrnis, e, Dictyonema. 65, 173, 20—6 
Dietyonema (var. anglica), 65. 20—3 
Tonkineila, 617 
flabellites, Atrypa, 319 

Dolerorthis, 297. Ill—6-8 
Leptocoelia, 319. 121—26-28 
flaccidus, Graptolithus, 71 
fiaminea, Mitrella. 500 
flemingi. Chonetina. 347. 135—11. 12 
fletcheri, Eutaxocrinus, 177, 68—10 
Loxoooncha, 691, 291—32 
Palcoeyolus. *5 

Spliaeropthalmus, 633, 262—3 -6 
flexilis, Onychaster, 213, 81—9-15 
flexuosus, a. uni, Cornulites. 233. 92—17 
Dendrograptus, 67, 20—19 
Glyptopleurina, 681. 280—1-3 
Ptilodictya, 269 
Striatopora, 109, 39—5. 6 
flintensis, Proporocyclina, 47. 12 —9 
Pscudophragmina. 47. 12—9 
florealis. Aniygdaloeystites. 125, 127. 47—9-11 
Cyat hocrinus, 161 
Dasciocrinus, 161, 61—4 
Hardouinia. 225, 86—10-12 
Stellaroerinus, 157, 60—14 
florida, Coiistellaria. 259, 98—16-20 
florid anus, a, um, Anomoeytheridea. 689. 290—23-25 
Oytheridea. 689. 290—23-25 
Eupatagus, 226. 87—22-24 
Fragilaria, 301—29 
Gunteria. 18 , 2—15-17 
Latirus. 508, 208—12 
Orthophragmina, 47, 13—19 
Tercbratulina. 365, 143—1-3 
fluminnlis, Tellina, 419 
fluviorum, Viviparus, 485 
foedissima, Dentalina, 13 
fohsi, Globorotalia, 43, 11—8 
foliaceus, Diplograptus, 73 
Graptolithus, 73 
Metatirolites, 579. 238—8-10 
Tirolites. 579, 238—8-10 
foliata, Dichotrypa, 270 
follis, Anomoeoneis, 301 —17 
Plasmopora. 103, 35—6-8 
fontinalis. Bulla, 519 
forbesi, Orbiculoidea, 291 
forbesianus, Endolobus, 547, 223—17, 18 
Mespilocrinus, 181 

forillonia, Gaspelichas, 647, 271—20, 21 
formosus, a, um, Bathyuriscus, 607, 258—11 
Dielasma, 364, 143—11—13 
Orthoceras, 539 
Perimestocrinus, 161, 64—3 
Phanocrinus, 171, 65—32 
Rhynchospirina, 361, 141—14-18 
Sphaerium, 419, 167—8, 9 
Sphaerium (var. whiteavesi), 419 
Synerocrinus, 179, 56—20 
Waldheimia, 361 
Zeacrinus, 171 

fornicatus, a, um, Bairdiolites, 685, 288—19, 20 
Barrandella, 303, 114—56-58 
Crepidula, 489, 199—42, 43 
Cribroconcha, 685, 288—21-23 
Oenonites, 231, 91—57, 58 


fornicatus. Patella, 489 
fornix, Dictyocha, 11 
fortis, Calicantharus, 503, 207—14 
Cantharus, 503, 207—14 
fossata, Polygnathodella, 246, 94—70, 71 
4-costatus, Fusus, 505 

14-brachialis. Eupachycrinus, 175, 64—33 
foveatum, Sycidium, 716, 303—3 
foveolata, Heterostomella, 18, 2 —12 
fractus, Telephus, 653 
fragilis, e, Avicula, 385 
Helopora, 265 
Inoceramus, 389, 151—6 
Lepidocyclina, 45, 13—11, 12 
Lunulacardium, 385, 149—16 
Nephrolepidina, 45, 13—11, 12 
Pterochaenia, 385, 149—16 
Sinum, 481, 198—1, 2 
francescae, Orthosurcula, 514, 211 —9 
frankfortcnsis, Hebertella, 299, 112—52, 53 
fraterna, Isocardia, 425, 169—18, 19 
frcchi, Agathiceras, 575, 236—12, 13 
fremonti, Hamites. 583, 240—12 
Idiohamites, 583, 240—12 
frondiculariformis, Sigmomorphina, 32, 7— 4 
frondosa, Ceramophylla, 253, 96—15, 16 
Clathropora, 267, 101 —32-34 
Phyllodietya, 269 
Proboscina, 250, 95—14 
fruticosa, Bythopora, 258 
fucanus, Chlamys, 407, 161—21, 22 
Pecten, 407, 161—21, 22 
fulcrata, Solenodella, 244, 94—5 
fulgur, Endoceras, 535, 217—20 
fulminula, Ceraunocochlis, 477, 196—1, 2 
fultonense, Cyrtorizoceras, 559, 229—6, 7 
funkhouseri. Perprimitia, 667, 281—18, 19 
furca, Thlipsura, 682, 286—12, 13 
furcifera, Cladophyllia, 119, 43—26-28 
furcillatus, Thamniscus, 264, 100—17, 18 
furcula, Lyramula, 11, 14—7, 8 
fusiformis, e, Allonema, 250, 95—9 
Busycon, 501, 206—12, 13 
Proteonina, 13 
Pugnellus, 497, 203—30-32 
Velumella, 273, 103—25 
fusoides, Conomitra, 509, 210—2, 3 
Mitra, 509 

fusulinoides, Schwagerina, 25 

G 

gabbi, Crassatellites, 419, 167—5 
Nuculana, 377, 146—32 
Orthaulax, 499, 204—18-20 
Saccella, 377, 146—32 
galeati, Arcestes, 581 

galericulum, Cytheropteron, 693, 292—15 
galiatinensis, Ehmania, 611, 255—18, 19 
galtensis, Eotomaria, 455, 184—20 
ganti, Peritrochia, 577, 236—20, 21 
gardnerae, Lepidocyclina, 45, 13—17, 18 
Polylepidina, 45, 13—17, 18 
garretti, Clithrocytheridea, 689, 290—15-17 
Cythereis, 688, 289—49-51 
Cytheridea, 689, 29—15-17 
gaspensis, Acrospirifer, 323, 123—9-11 
Etymothyris, 363, 142—5-7 
gaspiensis, Stricklandia, 307, 117—48 
gastrodes, Pteria, 391, 152—10 
gebhardi, Lepocrinites, 128, 49—5, 6 
geikiei, Oryctocara, 613, 259—8 
geinitzi, Allorisma, 414, 165—1 
geinitzianus, a, um, Chonetes, 347 
Gladiolites, 75 
Graptolithus, 75 
Lissochonetes> 347, 135—13, 14 
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geiniUianuB, Rotiolitea, 75 

Rotiolitoa (var. vonosus), 75, 22—15, 10 
Torobratula, 359 

gommiformis, Pisocrinus, 147, 64—14 
gemmuliforua, Aaaphus, 051 
genoroaa, Panopo, 433, 172 20 

geniculataa, a, um, Dactylogonia, 341, 132 14, 1 o 

Drymocrinua, 145, 52—7 
Heterocrinus, 145 
Logocrinua, 109, 58—1 
Polytylites, 073, 283—4-7 
geometricus, a, Corbisema, 11, 14—0 
Stollarocrinus, 157, 58—5 
georgiana, Asterocyclina, 47, 12 10 

Discocyclina, 47, 12 10 

germana, Ptarmigania, 017, 258 13, 14 

gettysburgensis, Acila, 377, 140 1'2 

gibba, Cythere, 089 
Globulina, 32, 7—2 
Polymorph ina, 32 

gibberosa, Kloedenella, 0//, 284 19, 20 

gibberula, Ctenodonta, 373. 140—1, 2 
gibbosus, a, um, Agassizocrinus, 177. 61 5 

Arabellas. 229, 91—17 
Doleroides, 299. 112-48-51 
Endolobus, 545 
Monopteria, 393, 152—27 
Murex, 514 
Mya, 413 
Orthis. 299 
Pleurotoma. 514 
Trematospira, 361, 141—21-24 
gibbsi, Dendraster, 223, 84 1, 2 

gibbulus, Murex, 507 
gibbus, Agnostus. 600 

gibsonensis. Bythocypris.683. 287 64-66 

giddingsei, Taxocrinus, 177, 69—13 ^ 

giganteus, a. um. Anomalocaris, 655. 2/7 7 

Arabellites. 229, 91—18 
Caryophyllia. 93 
Cucullaea, 379, 147—1, 2 
Grypophyllum, 95, 29—24 
Hormotoma, 459, 185—22 
Orbitolina, 31 

Paraschwagerina, 25, 4 21, 22 

Protarabellites, 231, 91 70 

Schwagerina, 25 M 

Siphonophrentis, 93, 28—25, 26, 30, 31 
Zaphrentis, 93 

gigas, Isotelus, 1, 047, 208 2, 3 

gilberti, Inoceramus, 389, 151 7, 8 

Olenellus, 613, 253—2. 3 
Sulcoretepora, 270, 102 15 

gilbertsoni, Actinocrinus, 191 
Goniatites, 575 

girardana, Gyroidina, 39, 9-4 

girtyi. Alcimocrinus, 167, 61 15 

Amphissites, 671, 282 40—42 

Aviculopecten. 401, 159—23 
Fusulina, 21, 3—21, 22 
Heritschia, 87, 25—12, 13 
Linnarssonella, 289, 109 4-8 

Nucula, 375. 145—26, 27 
Nuculopsis, 375, 145—26, 27 
Strophostylua, 475, 194—8-11 
Zeacrinus, 167 

glabella, Calyptaulax, 641, 273 24-26 

Voluta, 509 

glabra, Eteraspis, 611. 255—23, 24 
Haplophragmoidea, 15, 1—11 
Marginulina, 31 
Oatrea, 395, 154—24, 25 
Palmatolepis, 245, 94 40 

glandella, Cavellina. 685. 288—28. 29 
glans, Cactocrinus, 193, 77—10 
Dipterophyllum, 85, 23 31-33 


glims, GomphocyHtitoa, 129, 48—13, 14 
ZuphrontiH, 86 

glunafiigeii, Centronella, 363, 141—56, 57 
Rhynchoncllft, 363 
gleiuii, OrnopBis, 507, 208 —18 
glenroaeriHiH, Bairdiu, 683. 287—21, 22 
gletiwoodenaia, ProturabellitoK, 231, 91 04 

globosufl. a, um, HimmaiUH, 639, 269—1, 2 
Cyclocrinites, 719. 303—22 
EifTelia, 55. 16—31 
Pachylocrinu8, 161, 60—17 
Physu, 519 
Pionodemu, 299 
globularia, Cantliarua, 503 
globulutua, Porpites, 83 
globulina, Nummulitcs, 47 
globulosus, u, um, Eoasiunites, 5/3, 235 15- 

Glimbelina, 33, 8—1 
Textularia, 33 

glomerata, Archaeorthis. 295 
gloria, Cytherella, 685, 288 32 

glycymeris, Area, 383 
glyptus, Apical, 209, 79—24 
Strotocrinus, 193, 77—9 
godoni. Encrina, 134 

Pentrcmites, 134, 50—14, 15 
goldfussi, Alveolites, 105, 36—6-8 
goldfussiana, Myalina, 393 
goldringae, Pentremitidea, 135 
goniata, Ceratocephala, 641, 271 14, 15 

goniglypta, Raymondatia, 669, 281—58-00 
goniolobus, um, Goniatites, 571 
Gonioloboceras, 571, 234—24, 25 
goodelli, Nerinea, 495, 203—1, 2 
goodlandensis, Bythocypris, 683, 287—42, 43 
Frankeina, 15, 1—14 
goodwini. Proliostracus, 615, 255—10, 11 
gorbyi, Cyphocrinus, 187, 72—12 
Goniatites. 567 
Prodromites, 567, 232—10, 11 
gordoni, Pseudocrinites, 128, 47 30-32 

gothiandicus, a. Favosites. 105 
Liljevallia. 343 

gouldi, Dozierella, 385, 149—11, 12 
Oxoplecia, 307, 117—7-11 
gouldii, Bakewellia, 385 
Cassidulus, 225, 86—7-9 
Murchisonia, 459, 186—6-8 
gracilens, Hormotoma, 457 
gracilenta. Vauxia, 53, 55, 16—7, 8 
gracilioides, Cancellaria, 514, 211 23 

graciiior, Bactrites, 565, 231—4 
gracilis, e, Anthrapalaemon, 697, 294—25. 26 
Baculites, 583, 240—9 
Beatricea. 63 
Belodus, 240, 93 51, 52 

Buthotrephis, 717, 303—21 
Codaster, 134, 50—1-3 
Coleolus, 526, 214—18 
Corynoides, 71, 21—27 
Cosmetocrinus, 159, 58—16 
Cromyocrinus, 171 
Dentalium, 523, 214—8-10 
Dikelocephalus, 623, 261—3, 4 
Eunicites, 229, 91—31 
Graptolithus, 71 
Halysites, 113, 41—1-3 
Hapalocrinus, 203, 77—15 
Hemizyga, 463 

Hormotoma, 457, 185—12-17 
Hyphantozyga, 463, 187—16 
Meretrosulus, 301—4 
Murchisonia, 457 
Nemagraptu^s 71, 21—26 
Norwoodia, 629, 266—16 
Pagecrinus, 158, 57—4 
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gracilis. Pentaramicrinus, 171. 64—30 
Ptcroconus, 241, 93—69 
Stcrioconus. 237, 93—16, 21 
Streptognathodus, 246, 94—72 
gracilistriatus, Meekoceras, 577, 237—9, 10 
Tentiieulites, 526 

gracillimum. Liodema, 259, 93—23, 24 
graeca, Patella, 480 
grafordensis. Endelocrinus, 173, 65—3 
graftonensis. e. Graftonoceras, 543. 222—4, 5 
Lituites, 543 

grnhamensis, c. Apterrinella, 29, 5—16, 17 
Imitoceras, 573. 234— 18 , 19 
Tolypaminina, 29 

grandis, e. Crucibulum, 487, 200—29, 30 
Cyrtodonta. 381. 14G—60 
Encope, 223 
Kunicites, 229, 91—27 
Evactinopora, 270. 103—12 
Lichas. 654 

Ophileta. 449. 181 — 28 . 29 
Orbicula. 291 

Psiloconchn, 371, 145—3, 4 
Roemerella, 291, 109—25, 26 
Tcrataspis, 654, 270—30 
Trirnerella. 287, 107—33 
grundissima. Phyllocoenia. 117 
granifera, Lemintina, 491, 201 — 1, 2 
granistriata, Trematopora, 267 

granopunctatus, Graphiodactylus, 681. 285—43-46 
granosus, a, um, Allorisma, 414, 165—12 
Coeloconus, 267, 101—28 
Ctenobolbina, 669 
Euphoberia, 701, 294—21 
Parabolbina, 671, 282—13 
Poulsenia, 615, 259—6, 7 
granti, Acanthograptus, 67, 20—24 
grantonensis, Aclisina, 463 
granularis, Sphaerechinus, 89—24 
granulatus, a, um, Cystaster, 129, 49—9, 10 
Hemirystites, 129 
Melosira, 301—26, 30 
Stromatoporolla, 61, 18—16 
granulifer, Chonetes, 347, 134—24-26 
granulifera, Batostomella, 258, 98—4-6 
granulosus, a, urn, Columnal, 209, 79—13 
Gryptoblastus, 137, 51—27, 28 
Deloorinus, 171, 65—13 
Delthyris, 323 
Dikelocephalus, 631 
Eurekia. 625, 265—13, 14 
Macrostylocrinus, 200, 74—6 
Palaeaster, 211 
Ptychaspis, 631, 262—18-21 
Shumardia, 653, 267—8, 9 
Spinocyrtia, 323, 123—6-8 
Stinocrinus, 158 

graphicus, Deloorinus, 173, 64—16 
grapsoideus, Avitelmessus, 699, 296—1-4 
gravida, Bruclarkia, 503, 206—17 
Clavella, 503 

gravis, Dolichometopsis, 609, 258—15 
grayae, Prasopora, 257 

graysonensis, Macrocypris, 683, 287—67, 68 
gr$Lyvillense, Glabrocingulum, 455, 184—21—23 
greenei, Anisocrinus, 181, 54—8 
greeni, Euloxoceras, 553, 227—2, 3 
Prolecanites, 567, 231—18, 19 
gregarius, a, um, Asaphiscus, 607 
Beyrichiella, 679 
Blania, 607, 259—19 
Brevispirifer, 323, 122—22-26 
Bronteopsis, 639, 267—23 
Cypricardella, 415, 166—3 
Decadocrinus, 169, 60—18 
Geisina, 679, 285—20 


gregarius, Mircheldeania, 302—15 
Spirifer. 323 

Strophostylus (var. proeva), 473 
greggi, Chlamys, 407 
Pecten, 407 

gregori, Dokimocephalus, 623, 264—38, 39 
grignonensis, Lichenopora, 251, 95—29 
grimesi, Spirifer, 325, 124—25-27 
griscomi, Diodora, 480, 197—11, 12 
grisea, Adeona, 276 
gronwalli, Solenopleura, 615 
grossartii Anthrapalaemon, 697 
gryphorhynchus, Anomia, 409, 163—24 
gryps, Ceratolichas, 641, 270—28, 29 
Lichas, 641 

guadalupae, Astrocoenia, 115 
Rhynchonella, 315 

guadalupe, Placenticeras, 595, 249—9, 10 
guadalupensis, e, Collenella, 302—35 

Uncinuloides, 315, 120-49-51 

Waagenoceras (var. guadalupense), 577, 237 
guelphensis, Fletcheria, 103, 36—3-5 
guettardi, Astrea, 119 
gunteri, Miogypsina, 48, 14—3, 4 
Miogypsinopsis, 48, 14—3, 4 
gurleyi, Dicellograptus, 71, 21—22 
gyracunthus, Tentacuiites, 526, 214—41, 42 
gyratilineata. Polygnathus, 245 
Polylophodonta, 245 

H 

hackberryensis, Clionolithes, 57, 17—18 
haddonfieldensis, Breviarca, 379, 146—54, 55 
haitiensis, Balanocrinus, 207, 79—4 
haldemani, Proetus, 653, 274—6 
halei, Crassatellites, 419, 167—12 
haliotoides. Helix, 481 
Platyceras, 473, 193—9 
halli, Calccocrinus, 145 

Dalmanites, 643, 273—7-10 
Decadocrinus, 169, 59—8 
Euspira, 483, 198—23, 24 
Favistella, 99, 32—3, 8, 9 
Heliophyllum, 97, 31—8-11 
Lonchodomas, 649, 267—10-13 
Loxobucania, 445, 179—11-14 
Lunatia, 485, 198—20-32 
Norwoodella, 629, 266—5, 6 
Pecten, 407, 161—15, 16 
Polinices, 483, 198—23, 24 
Syncyclonema, 407, 161—15, 16 
hallianus, a, um, Cyrtoceras, 557 
Dendrograptus, 65, 20—15, 16 
Echinocrinus, 217, 82-13-15 
Graptolithus, 65 
Zitteloceras, 557 
hallii, Pecten, 405 
hamatus, a, Arabellites, 229, 91—1 
Bactrognathus, 243 

hamblenensis, Aphelaspis, 619, 263—37 
hamburgensis, Nanorthis, 295, 110—39-42 
Orthis, 295 

hamili, Elliptio, 399, 158—7, 8 
Unio, 399, 158—7, 8 

hamiltonensis, e, Agelacrinites, 131, 49—22 
Anostylostroma, 59, 18—8, 9 
Cyrtina, 359, 140-37-39 
Goniophora, 413, 164—13 
Protarabellites, 231, 91—63 
Protobalanus, 695, 293—13 
Streblotrypa, 267, 101—13, 14 
hamiltoniae, Amplexus, 93, 29—9, 10 
Craniops, 293 
Dictyonema. 65, 20—13 
Favosites, 107, 37—6-8 
Loxonema, 461, 186—16 
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hnmilionitio, Pnridlolodon, 379, 110—11 
Potrocruniu, 201, 109 28-30 

hnmmclli, Ctonobolbinn, 009. 281—00 
hamulus, Iduhoiu, 025, 205 18, 19 

hnndwcrki, Eophucops, 045, 274—7. 8 
Phacops, 045 
hnnnai, Cythoridea, 093 
Elphidiella, 33, 7—15 
Orthonotocythoro, 093, 292 42-45 

Imnnibalonsis, Grummysift, 371. 144—IS, 19 
hanscni, Lourorthocoras, 551, 220—1, 5 
hanzawai, Pscudopolymorphina. 32 
harangensis, Planulina, 43, 11 11 

harlani, Arthrophycus, 719, 303—20, 27 
Fucoidcs, 719 

Oleneothyris, 305, 143—44-49 
Paradoxides, 015, 254—3-7 
Terebratula, 305 

harrisao, Sciadiocrinus, 105. 02—17; 64—G 
harrisi, Blothrocyathus, 11/, 43 22-25 

Clavator, 713. 303—-14-16 
Compsocrinus, 189, 75—20 
Diploastrea, 117, 42—19 
Glyptocrinus. 189 
Helopora, 205, 100 31, 32 

harrodsburgensis, Ceraunocochlis, 477, 190 3, 4 

harroldi, Antispirifcr, 325, 123, 17-19 
hartleyi, Jaekelocystis, 127, 48 17-19 

harttii. Gyroceras, 545 
harveyensis, Mangelia. 514, 211 10 

hostatus. a. um, Clio. 517. 213-32-34 
Creseis. 517, 213-32-34 
Orthoceras, 557 
Tripteroceras, 557, 228 21-24 

hausmanni, Asaphus, 049 
hawkinsi. Miogypsina. 48. 14—1, 2 
hawni, Eumicrotis, 393, 152 24 

Pseudomonotis, 393, 152 24 

haworthi, Fusulina, 21, 3 18, 19 

Lepetopsis, 409, 191—11 
hawthornense, Mandaloceras, 559, 229 12 

haydeni, Anisomyon, 519, 212 32 

Bathyurus, 007 
Ostrca. 395. 153—24. 25 
hayniana, Vanuxemia, 381, 147 13, 14, 17 

headi, Athyris, 317 

Catazyga, 317, 120 60, 61 

healeyi, Patinopecten. 407, 163 ~ 

Pecten, 407, 163—2 
hearsti, Actinoceras. 551 
Armcnoceras, 551, 226 7 

heckeli, Adeona, 276. 104 18 

helderbergensis, Stereocrinus, 201 
helderbergiae, Favosites. 107, 37 1, 2 

helena, Albertella. 605. 258—1-3 
helicina, Clio, 517 
Turbo. 480 
helicoides, Natica, 481 
heliopelta, Actinoptychus, 301—36 


heliopora, Astrea, 115 

hemigranosus. Leiocidaris, 219, 226, 83 16; 89 1-3 

hemiplicatus, a, uni, Atrypa, 303 
Enteletes, 347, 140—16-18 
Parastrophina, 303, 114 44-47 

hemisphericus (hemisphaericus). a. um. Calamopora, 107 
Coelospira, 319, 121—22-25 
Emmon^ia, 107 
Favosites, 107 

Lithostrotionella, 89, 26—15-17 
Megastrophia, 339 
Platycrinites, 203, 205, 78—21 
Poteriocrinus, 171 
Terebratula, 365 

henbesti, Glyptopleura, 681, 285—49, 50 
henekeni, Fulgurofuaus, 507, 208—19 
herbichi, Sagenites, 581, 239—14-16 


IhtI> i<*l)i, TraeliyHiigeniteH, 581, 239—14 10 
licrnileii, Terebratula, 331 
herricki, Bythopora, 268, 98—10 13 
hertzeri, Ilexinnerorcriia, 561, 230—12, 13 
hcsHcnsiH, IliiMtcdin, 363, 141—46 48 
hetcroclita, Cnlccola, 359 
heterocoatulis, CupulorrimiH, 155, 53—9 
SryphocrinuH, 155 

heterodaotyluH. Hctcioerintis, 149,52—II 
hoterophylluK, Ammonites, 581 
hotcropsis, AllorhyiirhuB, 311, 118—GO 08 
Rhynehonella, 311 
liewetti, Moorites, 673 
bexugonus, a, urn, Cyathophyllum, 95 
Lagcna, 32, 6—19 
Mangelia, 514, 211 —18, 19 
hihbardi, Lumbriconereitcs, 229, 91—43, 44 
hibcrnicum, Coiiocardium, 38/ 
hirksi, Paradoxides, 615, 254—9, 10 
hieroglyphicus, Meloorinitcs, 200 
hildrethi, Srhistoceras, 573, 235—11, 12 
hilgardi, Micrabacia, 117, 43—7-10 
hillanum, Cardium, 425 
hilli, Perrinites, 577 

Perrinites (var. hilli), 577, 237—1 
Waagenoceras, 577 

hindshawi, Cylindrophyllum, 95. 30—15 
hindsii. Chiton, 527 
hippocrepis, Seaphites, 591, 244 4, 5 

hirsuta, Atrypa, 361 

Cleiothyridina, 333, 128—1, 2 
Parazyga. 361, 141—32-34 
hirsutiformis, Productella. 349, 135—27, 28 
hirundo, Mytilus, 391 
hisingcri. Syringopora, 115, 42—1, 2 
hispida, Chilotrypa, 255, 96—19, 20 
historicum, Gyronema, 451, 182 29, 30 

Trochonema. 451, 182—29, 30 
hiwanneensis, Cytherella. 687, 288—42-45 
Krithe. 691. 291-33-35 
hoeferi. Paraceltites, 569 
hollingsworthi, Staffella, 21, 3 39-43 

holmesianus, Proparreysia, 399, 158—17, 18 
Unio. 399, 158—17, 18 
holopiforme, Acanthonema^ 477 
holstonensis, Oxoplecia, 307, 117 4 

hopkinsensis, Taras, 423, 168—31, 32 
hornesi, Crisia, 250, 95—6-8 
horni, Macrocallista. 427, 170—20 
Pitar. 427, 170—20 
horrida, Perimneste. 713 
hortoni, Vallacerta, 11, 14 17 

hoveyi, Hypselocrinus, 169, 60—21 
Poteriocrinus. 169 
howardi, Zophotrinus, 147, 54 20 

howei. Siphonina, 39, 10—3 
howelli, Clavaspidella, 609, 259—3 
Ctenocephalus, 609, 253—13 
hoyti. Pelagiella, 439, 175—19 
huecoensis, Artinskia, 569, 232 14, 15 

Schwagerina, 25, 4—18-20 
humboldtensis, Ceratites, 579, 238—11-14 
humboldti, Productus. 351 
humerosus, a, um, Melania, 489 
Paraparchites, 664, 280—27-30 
Peyrotia. 493, 201 — 18 
Pyrgulifera, 489, 200—5-7 
Turritella, 493, 201—18 
humifusa, Hernodia, 251, 95 25 

humilis, e, Cupulocrinus, 155, 53—7, 25 
Isonema, 471, 193—24 
Petrosites, 51, 15—3 
Protarabellites, 231, 91—65 
Veniella. 417, 166—19, 20 
hungerfordi, Theodossia, 321, 121 50, 51 

hunterensis, Ophileta, 449, 181 33, 34 
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huntiana, Conularia, 77, 22—33, 34 
huntsvillae, Taxocrinus, 177, 69—16 
huronensis, e. Cyrtodonta, 381, 146—56, 57 
Stromatooerium, 63, 19—11 
hyatti, Acleistoceras, 559, 229—20. 21 
Acrochordiceras, 579, 238—18-20 
Dawsonoceras, 539, 220—8 
hybrida. Ostrea, 405 

Rhipidornella, 355, 139—5-7 
hydrotheca, Plicatula, 407, 163—7 
hystrix, Ammonites, 587 
Atrypa. 319, 121—13 

I 

icarus. Ceraurinus, 641, 272—15 
icosadactylus, Batocrinus, 195, 75—1 
idahoensis, e, Acrotreta, 289, 108—34-39 
Alokistocare, 605, 255—9 
Drumaspis, 625, 264—31, 32 
iddingsi, Olenellus, 615 
Peachella, 615, 254—17 
idonea, Glycyineris, 383, 148—12, 13 
idrianus, Ceratites, 579 
ignotus, Araehnocrinus, 153, 57—14 
ilicifolius, Phyllograptus, 70, 21—9 
illinoisensis. e. Dielasma, 364, 143—9, 10 
Myalina. 393, 153—6 
Stegocoelia, 459, 185—18 
imago, Apiocystites, 128 
Hallicystis. 128, 48—15 
imbricata, Atrypa, 317 

Atrypina, 319, 121—30-32 
Ceramopora, 253, 96—12-14 
Leptocoelia, 319 
Monopleura, 421 
Venus, 419 

immaturus, a, urn, Aorocrinus, 195, 76—9 
Dorycrinus, 195 
Wellerella, 315, 120—30, 31 
impar, Hyolithes, 525, 215—10-13 
imperator, Cactocrinus, 191, 76—8 
imperatoris, Montastrea, 119, 44—7 
imperfectum, Hemiphragma, 259, 98—26, 27 
imperialis, Ciderites, 219 
Leiocidaris, 219 
implicata, Heterotrypa, 259 
Monticulipora, 259 
impolita, Anolotichia, 253, 96—18 
impressus, a, um, Aulacoteuthis, 597, 250—9, 10 
Centronella, 363, 141—58-61 
Cythere, 691 

Odostomia, 481, 197—22, 23 
Perimestocrinus, 161, 62—8; 64—12 
improcera, Arbacia, 221, 84—1-3 
inaequalis, Krausella, 682, 286—48-50 
Oistodus, 240, 93—44 
inaequistriata, Douvillina, 341, 132—8-11 
incepta, Polypora, 264, 100—12, 13 
incerta, Operculina, 15 
incilifera, Clathrodrillia, 514, 211—12 
Clathrodrillia (var. angulata), 514 
Clathrodrillia (var. distans), 514 
incisurata, Sulcoretepora, 270, 102—16, 17 
inclinatus, Polycaulodus, 239, 93—9 
inclusa, Ceramoporella, 253, 96—5, 6 
inconspicua, Rattrayella, 301—33 
inconstans, Pleuromya, 413, 164—33 
Vanuxemia, 381 

incrassatus, a, Bolivina, 35, 8—17 
Nautilus, 33 

increbescens, Rhynchonella, 309 
Rhynchotrema, 309, 118—14—16 
Spirifer, 325, 124—6-9 
incrustans, Paleschara, 271, 103—21 
incurvus, Anomalocrinus, 151, 53—26 
Forbesiocrinus, 179 


indenta, Cypricardinia, 417, 166—10 
Turritella, 493, 202—2, 3 
independensis, Atrypa, 319, 120—69-71 
indianensis (indianaensis), e, Actinocrinus, 197 
Bythocypris, 683, 287—60 
Comanthocrinus, 201, 75—21 
Cyrtoceras, 551 
Diestoceras, 559, 229—16, 17 
Dizygocrinus, 197, 75—3 
Elrodoceras, 551, 226—12, 13 
Emperocrinus, 185, 72—14 
Girtyella, 365, 143—24-26 
Gomphoceras, 559 
Harttina, 364 

Kallimerphocrinus, 149, 56—5 
Stegerhynchus, 309, 118—26-28 
Stereocrinus, 201 
indica, Lonsdaleia, 89 
inelegans, Gigantoceras, 555, 228—3 
Gyroceras, 555 
Nautilus, 555 

inexpectans, Protothalassoceras, 575 
Sidneyia, 655, 279—36 
inezana, Turritella, 493, 202—18 
infera, Aulacella, 353, 138—24-27 
infida, Diplotrypa, 257 
inflatus, a, um, Corynotrypa, 250 
Dictyoclostus, 350, 136—9-14 
Fusispira, 477, 195—19 
Hemizyga, 463, 187—17 
Leperditia, 664 
Martiniopsis, 329 
Nautilus, 29 

Olenoides, 613, 256—15, # 16 
Subulites, 477, 195—19 
inflecta, Huronia, 553 

Huroniella, 553, 227—5, 6 
inflexus, Drepanodus, 239 
informata, Schizoporeila, 275, 104—8 
infrequens, Cercidocrinus, 159, 60—20 
infundibuliformis, Logocrinus, 169, 58—13 
infundibulum, Natica, 483 
ingricus, Trochiliscus, 713 
iniqua, Glyptopleurina, 681, 285—58, 59 
inoceriformis, Clementia, 425, 170—1, 2 
Egesta, 425, 170—1, 2 
inopinata, Glyptopleura, 681, 285—53—55 
inornatus, Dichocrinus, 197, 78—7 
Dimerocrinites, 187, 72—4 
Gazacrinus, 189, 72—11 
Orthaulax, 497 
Paraparchites, 664, 280—26 
inscriptum, Metengonoceras, 593, 248—4—6 
insculptus, a, um, Glyptopleuroides, 681, 286—22 
Glyptorthis, 297, 111—9-13 
Melania, 489, 200—1 
Orthis, 297 

insignis, e, Bumastus, 639, 269—10-12 
Clavulina, 18, 2—13 
Escheria, 226 
Hallia, 93 
Linthia, 226 
Orthis, 301 

Pelecocrinus, 157, 58—10 
Skenidium, 301, 113-7-12 
insolens, Ctenobolbina, 671 
Hollina, 671, 282—11, 12 
intercalare, Placenticeras, 595, 249—6-8 
interlineatus, Annuliconcha, 401, 159—18, 19 
Aviculopecten, 401, 159—18, 19 
intermedius, a, um, Archimedes, 264 
Byssonychia, 385, 149—25, 26 
Dalmanites, 645 
Eomonorachus, 645, 273—30, 31 
Ficus, 500 
Girtyella, 365 
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intermodule, Hyolithos, 525 
Orthotheca, 525 
Taxocrinus, 177, 69—1 

intermontanum, Pseudosageceras, 581, 239—12, 13 
internascens, Anoatrophia, 303, 114 53-55 

internodius, Phacelocrinua, 171, 00—10 
interplicata, Dolerorthis, 297 
Orthis, 297 

interpuncta, Favositea, 253 
interradiatua, Anisocrinua, 181 
interrasilis, Brachycythere, 688, 289 22 

interrupta, Homotreta, 289, 108—40-43 
Turbonilla, 481, 197—15 
interscapularia, Platycrinites, 197 
interstinctus, a, Heliolites, 103, 35 1-5 

Stictoporella, 269 

interstrictus, Agnostus, 600, 251 16, 17 

intricaria, Pustulopora, 251 
invisibiiis, Nereidavue, 229. 91—47 
iole, Dicellocephalus, 635 
Tostonia, 635, 266—18, 19 
ionensis, Aechmina, 665. 280 54, 55 

iowensis, e, Cranaena, 364, 142 32, 33 

Crepicephalus, 623, 262—7, 8 
Cyathopora, 109 
Cybeloides, 643, 271—22 
Dikelocephalus, 623 
Fusulinella, 21, 3—33, 34 
Gilmocrinus, 169, 60—3 
Goniatites, 573 
Ischadites, 57, 17—27, 28 
Isotelus, 647, 268—1 
Lingula, 285 

Paralegoceras, 573, 235 24, 2o 

Platyrachella, 325, 123 22 

Schizophoria, 140—4, 5 
Striatopora, 109, 39—8 
ioxus, Bumastus, 639, 269 13, 14 

iphigenia, Plaesiomys, 298 
iridis, Neidium, 301 38 

irrasum, Batostoma, 259 
irregulare. Distoloceras. 587, 243 13, 14 

irrorata, Balanophillia, 122, 46 10, 11 

irvingi, Palaeacmaea, 437, 175 12, 13 

islandicus, a. um, Nerita, 481 
Pecten, 403 
Venus, 417 

israelskii, Pseudorbitoides. 45, 12— o, 0 
isthmi, Lithothamnium, 302 33 

italica, Saracenaria, 32, 6—9 
ithacensis, Arthroacantha. 197 
Eutaxocrinus, 177, 69 4 

itys, Mourlonia, 457, 185 3 

J 

jacksoni, Calyptraphorus. 500. 204 5. 6 

Ceratopora, 113, 40 15-17 

jacksonica, Porella. 276, 104 11 

jaekeli, Talanterocrinus. 181 
jamesi, Plumulites, 695 
jason, Cyrtoceras, 545 
Nautilus, 543 
Plectoceras, 543, 222 6 

Ryticeras, 545, 222 15 

jeffersonense. Mcqueenoceras, 533, 21/ 12 

jeffersonius. Lyropecten, 407. 162—11 

Lyropecten (var. septenarius), 407, loz 7 
Pecten, 407, 162 11 

Pecten (var. septenarius), 407, 162 / 

jenneyi, Ancyloceras, 593 
jerseyensis, Chonetes, 345, 134 27 

Solenopleura, 635 
Welleraspis, 635. 266—24 
jesupi, Blothrocrinus, 158, 58—20 
Poteriocrinu8, 158 
jewetti, Callocystites, 128, 48—1, 2 


jewetti, Cupulocriiius, 155, 53—12 
johanni, Renascloeria, 364 
Rermsolandiu, 304, 142—15 
johnsoni, Argyrotheca, 305, 143—38-40 
Chlamys, 407, 101—14 
Pecten, 407, 161 —14 
jonesi, Isochilina, 664, 280—14- 10 
josepha, Pseudagnostus, 601, 251—5. 6 
josephianum, AUumottoceras, 557, 228 M. 15 
Sactocerus, 555, 227—9, 10 
josephina, Neverita, 481 
jucundus, Macrocrinue, 197, 76 18 

juddi, Caninia (var. dawsoni), 91, 28 1-3 

jukesi, Tetralichas, 654, 270 7, 8 

junciforme, Leurocycloceras, 539, 220 2 

juniperinus, Coenites, 111 
jurassica, Solonopora, 302 30, 32 

juresanensis, Productus. 350 
justinae, Dufrenoya, 589, 243 15, 16 

juvenis, Fulguroficus, 500, 205—13, 14 
Priscoficus, 500, 205—13, 14 

K 

kankakensis, Austinella, 298, 112 1-3 

Orthis. 298 

kansasensis, e, Maeandrostia, 56, 17 10, 11 

Malonophyllum, 87, 24—28-31 
Paraschwagerina, 25, 4—23, 24 
Protocaudina. 227, 90—14-16 
Ulocrinus, 175, 56—26 
kaskaskiensis, Agelacrinus, 131 
Discocystis, 131, 49—19, 20 
Orthotetes, 345, 133—5-8 
keithi, Ceratopea, 447, 181—5-10 
kellettae, Pseudozygopleura, 461, 187 8 

kelioggi, Eurystomites, 541, 221 12 

Nautilus. 541 

kellumi. Neocomites. 587, 243—4, 5 
Substeueroceras, 587, 242 16, 17 

kennedyanus, Clavilithes, 501, 200 / 

kentuckiensis,'Actinocrinus, 191 
Goniatites. 571, 234—9, 10 
Punctospirifer, 361, 141—6, 7 
Zygospira, 317, 120—54, 55 
keokuk, Myalina, 393, 153—4 
Orthotetes, 343, 133—1-4 
Spirifer. 325. 124—14-17 
kernahani, Stenoscisma, 315, 120—46-48 
kernianum, Agasoma, 500 
Trophosycon, 500 

keyserensis, Clidochirus. 183, 69—18 
Myelodactylus, 145. 54—27 
kimmswickensis, Wellerocystis, 127, 47 14, 15 

kingi, Conocephalites, 611 
Conocoryphe, 611 
Elrathia, 611, 255—5, 6 
Graphiocrinus, 171, 65—18 
kingianus, Anasibrites, 579, 238 1-3 

Sibrites, 579 

kingorum, Eothalassoceras, 575, 236—9, 10 
kirbyi, Rhodocrinites, 185, 73—12 
kirki, Daedalocrinus, 145, 52—7 
Martiniopsis, 329, 126—36, 37 
kjerulfi, Bryograptus, 69 
klotzi, Ogygia, 613 

Ogygopsis, 613, 258—16 
knappi, Pentamerus, 305 

Rhipidium, 305. 115—29, 30 
knighti, Bayiea, 453, 184—6, 7 
Conchidium, 305, 116—5 
Pentacrinus, 207, 79—3 
Propinacoceras, 569, 232—8, 9 
knoxense, Orthoceras, 553 

Pseud or thoceras, 553, 227—1 
koeneni. Aglaogiypta, 445, 179—19, 20 
Beilerophon, 445 
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kocneni, Odontoceras, 587 
koenigi, Oidaris, 219 
kolmodini, Hollinella, 669, 282—1-3 
koniucki, Actinoerinus, 197 
Macrocrinus, 197. 76—17 
Mc.spilocrinus, 181, 68—18 
kothoi nostibus, Stibus. 082, 286—32-36 
koureos, Galeodea, 500, 205—29 
Mambrinia. 500, 205—29 

krebsii, Architectonica (var. lampra), 491, 200—19-22 
Psilaxis (var. lampra), 491, 200—19-22 

L 

labiatus, Inoeeramus, 389, 151—15 
labiosa, Coenites, 111, 39—17 
Halliclla, 665. 281—15-17 
labradoricus, Obolus, 287 
labrosus, a, uni, Alokistocare, 607 
Bolaspis, 607, 255—25, 26 
Phaneroti ema, 453, 183—24—26 
Plcui otomaria, 453 

labyrinthieus, Halysites, 113, 41— 16 , 17 
lacerata, Solenodella, 244, 94—4 
Solenognathus, 244 
lachrymosa, Productella, 347 
laoiniatus, Entomostraeites, 649 
lacroixii, Membranipora, 271 
lacunosus, Glyptocrinus, 183 

Hemiaster, 219, 225. 87—10-12 
Pachylocrinus, 161 , 64—21 
lucus. Dolatocrinus, 201, 74—20 
lacustris, Eurypterus, 707, 299—10 
laddi, Ephippiorthoceras. 539, 220—1 
laelia, Philhedra, 293, 109—34 
laeviceps, Eteraspis, 611, 255—20 
Ptychoparia, 611 
laevigata, Camerina, 33 
Cassidulina. 41 
Xenophora, 485 

laevis, Agassizocrinus, 177, 61—8 
Alisocrinus, 199, 74—2 
Atrypa, 331 
Bullopora, 32, 7—6 
Cytocrinus, 200, 73—15 
lehthyocrinus, 183, 68—3 
Leiopteria, 385, 149—2. 3 
Lichas, 654 

Maerostylocrinus, 200, 74—4 
Martiniopsis, 329, 126—44—46 
Pentamerus, 305, 116—1-4, 8, 9 
Platycrinites, 203 
Protaxocrinus, 177, 69—7 
Pterinea, 383 

laeviuscula, Exogyra, 397, 156—4, 5 
laheei, Polytaxis, 31 
lamarcki, Orthocet as, 533 

Protocycloceras, 533, 217—10, 11 
lambei. Gonioceras, 555 

Lambeoceras, 555, 227—11 
lamellatus, Paradoxides, 615, 254—14, 15; 276—19 
lamellosus, a, um. Ambonychia, 387 
Athyris, 333, 127—44, 45 
Clionychia, 387, 150—5 
Conopeum, 273, 103—13 
Oumingia, 429 

Cypricardinia, 417, 166—11, 12 
Cyrtia, 321 
Cyrtoceras, 557 
Megambonia, 381, 147—23 
Orbicula, 291 
Spirifer, 271 

lanceolatus, a, um, Flustra, 267 
Oistodus, 239, 240, 93—23 
Prothyris, 369, 144—8 
lanii, Pterinea, 383, 148—17 
lansingensis, Ditomopyge, 645 


lapicida, Raphistoma, 447 

Raphistomina, 447, 181—1, 2 
lapworthi, Bryograptus, 69, 21—1 
laqueatus, a, um, Coenites, 111, 39—18 
Conchidium, 305, 116—6, 10—12 
Ectinochiius, 497, 203—19 
Pinna, 387. 150—7 
larteti, Pleurotomaria, 457 
larva, Ostrea, 395, 154—10, 11 
lasallensis, e, Domatoceras, 549, 224—9, 10 
Goniasma, 459, 185—21 
Hypselocrinus, 169, 57—17 
Marginifera, 351. 137—16-18 
Murchisonia, 459 
lasia, Haliotis, 480, 197—19, 20 
lateralis, Spirifer, 325, 124—1—5 
Syntrophia. 303, 114—29-31 
Triplesia, 303 

latericrescens, Ioriodus, 245, 94—64 
laticosta, Platystrophia, 299, 113—25, 30, 31 
latifrons, Phacops, 651 
j latilirata, Chione, 427, 173—7-9 
# Venus, 427, 173—7-9 
latissima, um, Cythere, 691 
Cytheropteron, 691, 292 — 1, 2 
latitruncata, Aclistochara, 713, 303 — 7, 8 
lativia, Plethobolbina, 665, 280 — 58, 59 
Primitia, 665, 280 — 58, 59 
latus, a. um, Acontiodus, 239, 93 — 28, 29; 93 — 43 
Cavellina, 685, 288—32 
Coscinium, 270, 102 — 12 
Doliognathus, 244, 94 — 50, 51 
Euomphalus, 465, 188 — 15 
Fenestella, 263 
Hemitrypa, 263 
Mastigobolbina, 675, 283 — 46 
Stenopilus, 633, 260—8, 9 
Straparolus, 465, 188 — 15 
laura, Leiorhynchus, 313, 119 — 5-7 
laurelianus, Carpocrinue, 193, 75 — 13 
laxata, Favositella, 253, 96 — 10 
laxus, a, um, Archimedes, 264, 100 — 6 
Clathrodictyon, 61, 18 — 15 
Serpulospira, 465, 188 —2 
Spirorbis, 231, 92 — 1—4 
Straparolus, 465, 188 — 2 
leachii. Cancer, 701 

leavenworthana, Yunnania, 451, 183—7 
leavenworthensis, Chaenomya, 373, 145—1, 2 
lecontei, Trachyceras, 579 
leda, Brachyprion, 339, 129—10 
Bucanopsis, 443, 178—23 
Devonoblastus, 135, 51—1 
Loxonema, 461, 186—15 
Pentremites, 135 
Strophomena, 339 

ledaforma, Brachycythere, 688, 289—19-21 
leei, Fusulina, 21, 3—25, 26 
legumen, Nautilus, 32 
leidyi, Cypricardia, 660 
Helix, 521, 213—9, 10 
Leaia, 660 

Planorbis, 519, 213—16, 17 
leioderma, Athleta, 508 

Leopeplum, 509, 209—14, 15 
Volutilithes, 508 
lens, Pecten, 405 
Schuchertella, 343 
Streptorhynchus, 343 

lenticularis, e, Dosiniopsis, 427, 170—13-15 
Pleurodictyum, 111, 39—25-27 
Sphenodiscus, 595, 248—10-12 
lentiformis, Euphemites, 445, 179—27, 28 
leonardensis, Institella, 138—3-5 
Productus, 351 

leonensis, Cytherelloidea, 687, 289—4 
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loopoldinua, Ammonites, 580 ^ 

lopidodondroidos, Rhomboporn, 205, 207, 101—4-0 
lopis, Loptobolus, 285, 107—15-17 
loprosu, Xenophora, 485, 100—10, 11 
loptoculyx, Elibutocrinus, 159, 57—28; 02 23 
lovata, Ophilota, 440, 181 20, 27 

lovotti, Lopetopsis, 400, 191 3, 4 

Patella, 400 

levinseni, Onychocclla, 273 
Velumolla, 273 

levis, Stenotheca, 701, 207 6 

lewisianu, Frustulia, 301 21, 22 

lewisii, Lunatia, 485, 108 28 

liliana, Crepicephalus, 611 
Kochaspis, Gil, 257—10 
lima, Ostrea, 407 
Tercbratula, 365 

limacoidea, Healdia, 682, 287 4-0 

limaformis, Aviculopecten, 405 
limatulus, a, uni, Clathrodrilliu, 514, 211 11 

Clathrodrillia (var. disimilis), 514 
Clathrodrillia (var. pyramidalis), 514 
Marginella, 500, 210^7 
limatum, Girtyoceras, 571, 234—1-3 
limitaris, e, Favosites, 107, 37 14, 15 

Leiorhynchus, 313, 119—42 
limitis, Holectypus. 221. 226. 90—5 
limonensis, Acrohelia, 121 
limopsis, Volutilithes, 508 
Volutocorbis, 508, 209—7 
limula, Pteria. 391, 152—5> 

limulurus, Dalmanites (var. lunatus), 043, ~/o 
lindahli, Kirkbya, 673 

Kirkbya (var. arkansana), 681 
Savagella. 673. 283—8.^9 
lindgreni, Trachyceras. 579 
lindsleyi, Bellerophon, 445 

Loxobucania, 445, 179—9, 10 
line, Cardium, 425 
linearis, Fucoides, 234 
Schwagerina. 27 
Scolithus, 234, 92—34 
lincatus, a, um, Entosolenia, 35 
Facetal, 209, 79—18 
Leptomitus, 51, 15—1, 2 
Metablastus, 135, 51—8 
Naticonema, 475, 194—6, 7 
Parafusulina, 27, 4—3-6 
Pentremites, 135 ^ 

lineocosta, Apheoorthis, 295, 110 34-3/ 

Eoorthis, 295 
lineolata, Hebertella, 301 
Mcewanella, 301 

linguaeformis, Pteria, 391, 152 6 

lingualis, Glossites, 371, 144 28 

linguifera, Atrypa, 303 
linneyi, Orthis, 309 

Orthorhynchula, 309, 117 41-4/ 

linteus, a, um, Acteon, 515, 211 30, 31 

Cardium, 425, 169—17 
Crassatellites, 419 
Cymbophora, 431, 171 23 

Sulcocypraea, 500, 205—7, 8 
lippa, Indiana, 657 
liratus, a, um, Coloceras, 545 
Crepidula, 489. 199—44 
Dichocrinus, 199, 78—4 
Liroceras, 545, 223—8-10 
Lophospira, 449, 182—24 
Loxoplocus, 449, 182 24 

Neptunea, 505, 207—6 
Nucula, 375, 145—21 
Nuculoidea, 375, 145—21 
Paracyclas, 423, 168 14 

listen. Ammonites, 573 

Gastrioceras, 573, 235—1, 2 


litteiatn, Oliva, 511, 210™ I I 
littonunuH, StrobouH, 479, 100—13 
littorulis, Littorinu, 480 
llanooiiHis, Ptychnpuria, 020 
lolmtus, a, uni, Ammonites, 595 
Dawsonia, 609, 252—2, 3 
Physotocriiius, 193, 77—8 
Polygnathus, 245, 94—30 
Siphonodclln, 245, 94—55 
Sphenodiscus, 595, 248—7 
loculuta, Ctcnobolbina, 009, 281—70, 71 
lodcnsis, Dikelocephalus, 631 
Saukia, 631 

lodieusis, Braohymetopus, 639, 275 28 

locblichi, Oklahoniacriinis, 107, 56—25 
lofotensis, Rhizocrinus, 205 
logani, Graptolithus, 69 
Loganograptus, 69, 31—3 
Mac-lurites, 469, 190-7-9 11-14 
Phacops, 651, 274—25. 26 
loganianus, Ammonites, 587 
Seymourites, 587, 242—13 
loganus, Protichnites, 719, 303—38 
lommcli, Daonella, 393, 153—1 
lomondensis, Triplagnostus, 600, 251 21, 22 

lonense, Mesophyllum, 101, 33 14, 15 

longa, Pteria, 391, 152—2 
longicaudus, Proetus, 637, 275 23, 24 

. longiceps, Griflithidcs, 647 
longicymba, Chiton, 527 
longidactylus, Allocrinus, 200, 73—21 
Dendrocrinus, 155, 52—6 
Eocystites, 125, 47—7, 8, 27 
longiforma, Pleurotoma, 514 
longifrons, Yoldia, 379, 14G—38. 39 
longirostris, Uperocrinus, 197, 76—23 
longispina, Acanthocrinus, 185 
GervUlia. 391 
Hollinella, 669. 282—5, 6 
Monopteria, 393, 152—26 
longissimus, Serpulites, 79 
longuronis, Glyptopleurina, 681, 286 4-6 

longwelli, Palliseria, 469, 191 18, 19 

lorrainensis, Climacograptus, 73 
losboa, Bolis, 503, 207—15, 16 
loveni, Paradoxides, 609 

loxorhytis, Rafinesquina. 337, 129—19-22 
lowei. Actinocrinites, 193, 76—4 
lowryi, Gypidula, 305, 115—4, 5 
lucasensis, Brevispirifer, 323, 122 17-19 

lucerna, Phricodothyris, 327 
lucina, Mourlonia, 457, 184 35 

ludwigi, Ancistrum, 227, 90—21 
lugubris, Alectryonia, 395, 154—4, 5 
Discinisca, 291, 109—22, 23 
Ostrea, 395, 154—4, 5 
lumbricalis, Serpula, 491 
lunatifera, Tetradella, 667, 281—39-43 
lunatus, a, um, Arabellites, 229, 91 5 

Cancellaria, 514, 211—21 
Cymatosyrinx, 513, 210—37 
Pleurotoma. 513 
Scutellum, 653, 269—15 
lurida, Astarte, 417 
lutea, Cythere, 687, 289—9-12 
lutheri, Anamesocrinus, 147, 56—12 
Goniatites, 565 
Probeloceras, 565, 231—5 
lyelli, Periarchus, 221, 84—19-21 
Scutella, 221 
lyoni, Anartiocrinus, 177 
Dolatocrinus, 201, 74—17 
Gissocrinus, 155, 55—12 
Goniatites, 567 
Protocanites, 567, 231 21—23 

lyra, Coeiiocrinus, 159, 57—1 
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lyroides, Dichotrypa, 270, 102—22-24 

M 

macbridei, Batocrinus, 195, 75—7 
Spirifera, 325 

maccabei, Hypselocrinus, 169, 60—9 
ruacellus. Nautilus, 33 
macer, Esmeraldina, 611, 252—19 
Kloedenella. 677, 284—25, 26 
macfarlani, Schizophoria, 357, 140—1-3 
macilentum, Ectenochilus, 497, 203—20, 21 
maclurii, Endopachys, 122, 46—20, 21 
Turbinolia, 122 

macoupinensis, Hypselocrinus, 169, 57 — 19 
macrodactylus, Cyathocrinus, 177 
macrolobatus, Dryphenotus, 245. 94—69 
Gnathodus, 245, 94—69 
macropetalus, Lecanocrinus. 181, 68—15 
macrophora, Encope, 223. 86—1, 2 
macrophthalmus, Pterygotus, 709, 299—3, 4 
macropleurus, Eospirifer, 321, 121—56 
Poteriocrinites, 155, 58—3 
macroptora. Lima, 383 
Limoptera, 383, 149—1 
macrospira, Coeleocaulus, 459, 186—23-25 
macrostoma, Bulla, 517 
macrostriatus, Chonetes, 345, 134 — 16 
madisonense, Trachyceras, 579 
inadisonius, Lyropecten, 407, 162 — 6 
Pecten, 407, 162 — 6 
madreporacea, Thamnopora, 109 
maera, Aglaoglypta, 445, 179 — 16-18 
magdalenensis, Ischnochiton, 527, 216 — 17-21 
magister, Ethelocrinus, 175, 65 — 33 
Eupachycrinus, 175 
magnacurta, Bairdia, 683, 287 — 15, 16 
fnagnicosta, Rhynchopora, 359, 140 — 27-30 
magnicostata, Strophalosiina, 349, 135 — 38-40 
magnificus, a, um, Acanthodiscus, 587, 243 — 8, 9 
Aesiocrinus, 167, 56 — 32, 62 — 32 
Arabellites, 229, 91 — 11 
Chonophyllum, 101, 33 — 19-21 
Eretmocrinus, 195 
Leptostrophia, 341, 131 — 18, 19 
Paludina, 487 
Strophodonta, 341 
ziagnilabris, Membranipora, 275 
magnitubus, Nyctocrinus, 189, 77 — 23 
magniventrus, Poteriocrinus, 157 
Springericrinus, 157, 58 — 9, 19 
magnoliaeformis, Cyathocrinus, 165 
Zeacrinites, 165, 61 — 1 
magnus, a, um, Campylorthis, 297 
Ensis, 431 

Maclurites, 467, 190—1-6 
Marginirugus, 350, 135—52, 53 
Monotrypa, 261, 99—3, 4 
Oncoceras, 561 
Productus, 350 

Syntrophopsis, 303, 114—32-35 
maia, Martiniopsis, 329, 126—34, 35 
Murchisonia, 459, 186—4, 5 
major, Acantherpestes, 701, 294—17, 22 
Ameura, 637, 275—23, 24 
Eunicites, 229, 91—28 
Halymenites, 717, 303—20 
Hormotoma, 459, 185—25—27 
Irvingella, 627, 265—25 
Lyrodesma, 401, 159—6, 7 
Pinnularia, 301—18 
Thecia, 109, 39—1, 2 
majuscula, Spiropora, 251, 96—1 
mallaeforme, Hercorhynchus, 507, 208—21, 22 
maloniana, Astrocoenia, 115, 42—13, 14 
mamillaris, e, Arachnophyllum, 101, 34—5 
Calyptraea, 487, 199—35, 36 


mamillaris, Polinices, 483 
mammillatum, Ammonites, 591 
Douvilleiceras, 591, 244—9 
mammulata, Monticulipora, 255, 257 
mandula, Beyrichia, 665 
manitobensis, e, Cyrtoceras, 561 
Maclurites, 469, 190—10 
manitoulini, Tryblidium, 437, 174—2 
mansfieldi, Kochiella, 613, 253—7, 8 
mantelli, Lepidocyclina, 45, 13—16 
Nummulites, 45 

manus, Stinocrinus, 159, 60—15 
marcellensis, e, Centroceras, 545, 223—1 
Goniatites, 545 
Orthoceras, 539, 220—6, 7 
marcellusensis, Arabellites, 229, 91—21 
I marcida. Monopleura, 421, 168—9, 10 
marcoui, Acheilus, 619, 263—8 
Kootenia, 613, 257—10. 11 
Xenaspis, 569, 233—3-5 
margarita, Helix, 480 
margaritiferus, Unio, 399 
marginalis, Glauconome, 265 
Plectatrypa, 317 
marginatus, a, um, Bulimina, 35 
Ceraurinus, 641 
Kirkbya, 671, 282—20 

marginicinctus, Marginicinctus, 349, 135—49- 
51 

Productus, 349 
maria, Meristella, 331 

Meristina, 331, 127 — 12-15 
mariae, Plectodonta, 335 
mariannensis, Asterocyclina, 47, 12 — 18 
Discocyclina, 47, 12 — 18 
marlboroensis, Cytherella, 687, 288 — 48-51 
marmoreus, Conus, 513 
marrsae, Sellardsicrinus, 175, 64 — 29 
marshalli, Anematina, 471, 192 — 16, 17 
marshi, Dolatocrinus, 201, 74 — 22 
Protocaris, 655, 277 — 2 
martinezensis, Cibicides, 43, 11 — 12 
Mesalia, 495, 203—5 
martini, Dentalium, 521, 214 — 16 
Laevidentalium, 521, 214 — 16 
martyni, Bairdoppilata, 683 
marvinwelleri, Orthonema, 477, 195 — 3, 4 
marylandicus, a, um, Area, 383, 148 — 9 
Astraea, 121 
Barbatia, 383, 148—9 
Diodora, 480 
Natica, 485, 199 — 2 
Ophiura, 213, 81—16 
Pecten, 407, 162 — 5 
Placopecten, 407, 162 — 5 
Raphidodiscus, 301 — 31 
Rensselaeria, 363, 142 — 3, 4 
Septastrea, 121, 44 — 17, 18 
marysvillensis, Olivula, 511, 210 — 14, 15 
matheri, Deiocrinus, 171, 65 — 11 
Elviiiia, 625, 264—40 
mathewsonii, Dosinia, 427, 173 — 1 
matleyi, Camerina, 33, 7— 10-12 
matthewi, Paradoxides, 615, 254 — 11 
matutinus, Hudsonaster, 211, 80—5 
Synbathocrinus, 151, 56 — 22 
maxima, um, Busycon, 501, 206 — 20 
Gyroporeila, 302 — 16—19 
maxvillensis, Anartiocrinus, 177, 61 — 11 
mayeri, Cytherideis, 689, 290 — 30 
mazonensis, Anthraconectes, 707, 299 — 8, 9 
Eurypterus, 707 
mcgerriglei, Clarkella, 013 
mcglameryae, Tubulostium, 234, 92 — 26-28 
meguirei, Pachylocrinus, 161 
Plummericrinus, 161, 62 — 20 
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mcguirci, Talanterocrinus, 181, 58—30 
mcguirii, Cythereis, C88, 289—34 
modift, Endotliyra, 17, 1—17 
Irvingelln, 627. 265—20. 27 
Orbiculoidea, 291 
Orbitoides, 43 
mcdialis, e, Atrypa, 311 

Cumingia, 429, 171 13, 14 

Cyclonema, 471, 192 27, 28 

Eatonia. 311, 118—41-43 
Lophospira, 451, 182 16-19 

Loxoplocus, 451. 182—16-19 
Strobeus, 479, 196—14 
mediavia. Natica, 485, 199—3 
mediaviense, Dentalium, 523, 214 24, 25 

Graptacme, 523, 214 24, 25 

mediocris, Oulodus, 244, 94 7, 8 

medioseptata, Sowerbyites, 335 
mediterranea, um, Solemya, 369 
Stacheoceras, 577 
medlicottianus. Aulosteges, 349 
meduanensis, Craniella, 291 
medulare, Orthoceras, 541 

Protokionoceras, 541, 221 1 

meedsi, Dinorthis, 298 

Plaesiomys, 298, 111 52, 53 

meeki, Daraelites, 569 

Dosiniopsis. 427, 170 13-15 

Flexicalymene, 645, 272 1, 2 

Onniella. 353. 138-11-14 
Parichthyocrinus. 179, 69 12 


Placenticeras, 595 
Resserella, 353. 138-11-14 
meekii. Anisomyon. 519 ^ 

megaera. Filifascigera, 251, 95 27, 28 

Tubulipora, 251 
mcgalostoma, Bellerophon, 441 
megastoma, Heliolites, 103. 34 18 

meigsii, Physa, 519, 213 4 

melie, Lingula, 285 
melissa, Lyriocrinus. 185, 72 28 

melita. Apheoorthis. 295 
melo, Cryptoblastus, 13/, 51 32 34 

Pentremites, 137 

melonica. Mimella. 299, 1 12_ u 
membranacea, Estheria. 660. 279 13 15 

mcnardensis. Macrocypris. 683. 287—69. 70 
menardii. Pulvinulina (var. tumida) 43 
meniscus. Astraeospongia. 57. 17 10, w 

Blumenbachium. 57 ,o on -ii 

mensurans. DiceUograptus. 71 21—19 20. 31 
mercenaria. Mercenaria. 427 1/0—8. 9; 173 10. 11 

Vpntis. 427. 170—8, 9; 173 10. 11 


meretrix, Venus, 427 
merriami, Flabellum, 121 

Platytrochus, 121, 45—24-26 
merrilli. Gondolella. 245. 94-32-34 
mesacostalis, e, Leiorhynchus. 313, 113 * 

Tylothyris, 323, 122—20. 21 
mesal, Cerithium. 495 

mesastrialis, Platyrachella, 325, 123 20, 21 

mesenterica, Ostrea, 395, 154 16 

meslerianum, Adelphoceras. 571 
Girtyoceras, 571 
mesolobus, Chonetes, 347 
Mesolobus, 347, 135 6-8 

mctastriata, Linearia, 429, 171—3, 4 
metra, Meteoraapis, 629, 265 42 

Ptychoparia, 627 

meyeri, Falsifusus. 507. 208—16 

mexicanua. a. um. Balanocrmua, 207, 79—5 
Caecum, 491, 200 26, 27 

Cymbella, 301—9 
Ochetoceraa, 583, 240 17, 18 

miamienaia. Compsocrinus. 189, 75—19 
Cuneamya, 369, 144 16, 17 


micitns, Hyolithellus, 525. 214—32-36 
UncaHpiH, 635, 266—28 
michuclia, Orthmnbonites, 295 
iniehclini, Orthoecras, 537 
Terebratulu, 355 

michigunenais, Aulopora, 111, 40 14 

Porpites, 83, 23—6-8 
microneina, Anoinia, 409, 163 17 

Area, 383, 148—5, 6 
Burbatia. 383. 148—5. 6 
micronematodes, Dcsniogruptus, 67, 20 17, 18 

mierophthalmus, Euryptcrus, 707. 299—12, 13 
inicroporus, a, Encope, 223, 86 3 

Halysites, 113. 41—15 
microscopica, Acrotreta, 289 
microsphaera, Hexalonche. 48, 14 24 

inierurus, Odontochile, 651, 273 .1. 11 

Odontochile (var. clarkei). 651, 273—12 
inieula, Liospira, 453, 183—1-6 
Pleurotomaria, 451 

midwayense, Cytheropteron. 691, 292—14 
miliaria, Echinus, 221 

millebrachiatus, Eucladocrinus. 205, 78—29 
milleporaceus. Chaetetes, 103. 35 12-15 

milleri. Bumastus, 639, 269—3-6 
Echinus, 219 

Lophospira, 449, 182 1, 2 

Loxoplocus, 449, 182—1, 2 
Murchisonia. 449 
Sporadoceras, 567, 232—5-7 
millingtoni, Mitra, 509 
millipunctata, Trematis, 289, 109—9-12 
millsapsi, Galeodea, 500, 205 26-28 

milneri. Coelosmilia, 122 
mima, Holopea, 473 
mimica, Fenestrellina, 263, 99—25 
rnimula, Blountia, 619, 263—3, 4 
minganensis, Archaeoscyphia, 51, 15 5, 6 

Petraia, 51 

Tetralichas, 654, 270—13, 14 
minima, Lepidorbitoides, 45, 12 11 

miniscaensis, Ptychaspis, 631, 262 1 

minna, Cythere, 683 
minneapolis, Cyrtoceras, 55/ 

Cyrtorizoceras, 559, 229—4, 5 
minnokahtensis. Jonesina, 681, 285 35-39^ 

minnesotensis, e, Berenicea, 250, 95—16. 1/ 
Dictyonema, 65, 20—1 
Dikelocephalus, 1, 623, 261 7, 8 

Homotrypa, 257, 97—6-8 
Opikina, 337, 129—11 
Rhynchotrema, 309, 118 19-22 

minor, Cedaria, 621, 264 1, 2 

Cornulites, 233, 92—14 
Fistulipora. 255 

Lonchocephalus, 627, 265—22-24 
Thecia. 109 

minus. Hipponicharion. 657, 278—14 
minuscula, Pionodema, 357, 139—43-45 
minutissimus, a, Anematina, 471, 192 20, 21 

Aparachites, 664, 280—21 
minutistriatum. Dentalium, 523, 214 12, 13 

Graptacme, 523, 214—12, 13 
minutus, a. um. Girtyspira, 477, 195 13, 14 

Glyptopleurina, 673 
Leptozyga, 461, 187 10 

Marginella, 509, 210—8 
Meekospira, 477. 195—9 
Moorites, 673, 283—12 
Pseudozygopleura, 461 
miocenica, Nonionella, 33, / 8 

Virgulina, 35, 8—14 
Virgulinella, 35, 8—14 
mirabilis, Cyclozyga, 463, 187 30 

Petalocrinus, 153, 54—31 
miru8, Sphaerexochus, 653 
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rnisa. Dikelocephalus, 631 
Prosau kia, 631, 261—9-11 
mississippiensis, Ampullina, 481. 197—31 
Ampullinopsis, 481, 197—31 
Buccinum, 505 
Dorycrinus, 195, 76—6 
Ficus, 500. 205—23 
Mom Ionia, 457, 185—1, 2 
Murex, 505, 207—13 
Protoscutella. 221, 85—10-12 
Scutella, 221 
Tritiaria. 505. 208—2 

missouriensis, e, Anthracoccras, 571, 234—20, 21 
Conularia. 77. 22—32 
Culmicrinus, 159. 59—6 
Cythereilu. 685. 288—32 
Dclocrinus, 173. 62—24; 65—14 
Dorycrinus. 195, 76—7 
Goniatites, 573 
Hystricurus, 647, 267—28. 29 
Liroceras, 545 
Lovenechinus. 217, 82—20 
Oligoporus, 217 
Orbiculoidea, 291, 109—24 
Proetus. 653. 276—9, 10 
RhipidomeHu, 355, 139—11-15 
RhynchoneUa, 313 
Scalarituba, 234 
Schistoceras. 573, 235—9, 10 
Shumardella, 313, 119—27-30 
Tylothyris, 323, 122-11-14 
mitella, Cyrtolites, 439 
Cyrtonella, 441, 176—3-6 
mitrata, Turbinolia. 121 
modestus, a, um, Atrypa, 317 
Bucanopsis, 443, 179—6 -8 
Chraspedops. 705, 298—4. 8. 9 
Eoasianites, 573 

Mastigobolhina, 675, 283—47, 48 
Petrocrania,. 291 
Saffordia. 371. 144—31, 32 
Zygospira, 317, 120—72 
modiolaris, e, Modiodesma, 411, 164—6 
Pterinea. 411 
modiolus, Mytilus, 413 
modulata, Aulopora. 113, 40—7, 8 
inohri, Wellerites, 575, 236—7, 8 
mojsisovics, Prolecanites, 567 
mojsisovicsi, Waagenoceras, 577 
rnoniliferum, Trigonopora, 276, 104—15 
monmouthensis, Cytheridea. 689, 290—1—4 
Haplocytheridea, 689, 290—1-4 
montanaensis, Gervillia, 389, 150—11 
Trigonia, 401, 159—15 
montanensis, Clarkella, 301, 114—13, 14 
Oymella, 415, 165—23 
Eucladocrinus, 205 
Nisusia, 293, 110—8-11 
Polytoechia, 301 

montereyi, Triceratium. 301 —11 
montfortianus, Bellerophon, 445 
Cymatospira, 445, 179—34-41 
montgomeryensis, e. Cytheridea, 689, 290—12-14 
Cytheropteron, 693, 292—16-21 
Haplocytheridea, 689, 290—12-14 
Megaglossoceras, 545, 223—6, 7 
Nautilus, 545 

monticola, Cyrtospirifer, 321, 121—52 
montifera, Glyptopleurina, 681, 286—8 
montis, Agnostus, 600, 251—1, 2, 19 
montosa. Kellettina, 673 
montpelierensis, Nucula, 375, 145—32, 33 
Waagenoconcha, 351, 137—35-38 
moodeyi, Beyrichia, 675, 283—23-26 
moorei, Triticites, 23, 3—3, 4 
mooresi. Aatocrinus, 163, 63—10 


moragai, Amaurellina (var. lajollaensis), 481, 197—30 
moreauensis, Cuspidaria, 415, 165—27 
moremani, Cytherella, 687, 288—46, 47 
Quinqueloculina, 27. 5—4 
moreyi, Aclistochara, 713, 303—6 
Hollinella, 669, 282—4 
morganopsis, Lepidocyclina, 47 
morikeanus, Ammonites, 587 
mormoni, Hustedia, 363, 141—43-45 
Terebratula, 363 

morrisonensis, Bairdocypris, 683, 287—57-59 
Bythocypris, 683, 287—57-59 
morrowensis, Allocatillocrinus, 149, 56—18 
Griffithides, 651 
Paladin, 651, 275—7, 8 
morsei. Area, 383, 148—8 
Barbatia, 148—8 
mortoni, Amusium, 407, 163—1 
Callianassa, 699, 295—6—16 
Lepidocyclina, 45, 13—1—3 
Macropneustes, 226, 90—1-4 
Pecten, 407, 163—1 
Phyllacanthus, 219, 83—14, 15 
Turritella, 493, 201—14-16 
Turritella (var. postmortoni), 493, 201—17 
mortonis, Pygorhynchus, 225 
mosquensis, Avicula, 393 
Gnathodus, 245 
moussoni, Daonella, 393 
mucronatus, a, um, Belemnitella, 597 
Belemnites, 597 
Delthyris, 321 
Hallograptus. 75, 22—17 
Lasiograptus, 75, 22—17 
Mucrospirifer, 321, 122—4-6 
mucrospinus. Aatocrinus, 163, 63—3 
mudgeana, Margarites, 480, 197—6 
Periaulax, 480, 197—6 
muelleri, Cythere, 688 

Cytheridea. 689, 290—9-11 
muirheadi, Dibunophyllum, 87 
multattenuata, Syringopora, 115, 42—5-9 
multibrachiatus, Cactocrinus, 191, 77—2 
Eudimerocrinus, 187, 72—6 
Forbesiocrinus, 179, 68—4 
multicameratum, Michelinoceras, 537, 219—1, 2 
Tarphyceras, 541, 221—10 
multicaule, Synaptophyllum, 95, 29—25-28 
multicirrus, Camptocrinus, 199, 78—13 
multicostata, Linearia, 429, 171—5 
multicostum, Leiorhynchus, 313, 119—8, 9 
multifasci&tus, Sphaerocystites, 128, 48—7, 8 
multilinigera, Brachydontes, 413, 164—16 
Volsella, 413, 164—16 
multiloculata, Poly taxis, 31, 5 —18 
multiporata, Eumorphocystis, 129, 48—22-24 
multiporus, a, um, Glyptocystites, 128, 129, 49—1-3 
Melonechinus, 219, 83—1—3 
Melonites, 217 

multiradiatus, Actinocrinites, 193, 76—3 
multisecta, Resserella, 353, 138—15-18 
multispinata, Schackoina, 41, 11—5, 6 
multistriatus, a, um, Campeloma, 487, 199—22 
Schizophoria, 357, 140—10, 11 
Spirifer, 361 

Trematospira, 361, 141—28-30 
multitabulata, um, Endoceras, 535 
Hallopora, 261, 99—8—10 
mumiaforme, Oncoceras, 557 
Whitfieldoceras, 557, 229—1, 2 
mundula, um, Aclistochara, 713, 303—9 
Mitoclema, 251, 96—11 
mundus, Bryantodus, 243, 94—21 
munsteri, Avicula, 391 
muralis, Pomatotrema, 298, 112—15-18 
murchisoni, Acrospirifer, 325, 123—15, 16 
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murchisoni. CyrtograptUH, 77 
Grnptolithus, 70 
Malocystitcs, 125, 47 12, 13 

Palaoosmilia, 07 
Strombodos, 101 
Totragonis, 57 

murdorcrcckcnsis, Eucythorura, 001, 201—7, K 
murioatina, Marginiforn, 351, 137 24 -20 

murioatus, a, um, Actinoptoria, 301, 152 21 

Amphiscapha, 405, 188 40-42 
Straparolus, 465. 188—40-42 
muricina, Volutilitbes, 508 
murrayanum, Loxonoma, 401, 186 22 

muscosa, Mopalia, 527, 216 35-37 

musculosa, Rhipodomella, 355, 139 8-10 

musica, Voluta, 508 
inuta, Palaeoneila, 377, 146 22 

mutabilis, Aurinia, 508, 209—10, 11 
Eridotrypa, 258, 98—21, 22 
Gryphaea, 397, 155—12 
Rhinidictya, 269, 102—6, 7 
Volutomorpha, 509, 209—23 
mutata, Camarotoechia, 311, 118 62-65 

mutica, Olivella. 511, 210—12 
myelodactylus, Camptocrinus, 199 
myriophthalma, Astrea, 115 
mytiloides. Modiolopsis. 409, 163—27 
Modiomorpha, 409, 164—1 
Lithophaga, 413 


N 

nacrea, Pholidostrophia, 341, 132 1-3 

Strophodonta. 341 
Strophomena, 341 

nanus, a. um. Bucanella, 441, 176—18-20 
Cosmetocrinus, 159, 58—15 
Eunicites, 229, 91—23 
Sububtes, 477, 195—25 
narrawayi, Hudsonaster. 211, 80—6^ 
nashvillae, Uperocrinus, 195, 76 -25 
nasuta, Ctenodonta, 373, 146—5 
Macoma, 429, 171—15 
Meristella, 333, 127—26, 27 
Rafinesquina, 337, 129 17, 18 

Tellinomya, 373 
natans, Cavolina, 517 
natator, Barrandeoceras, 543, 221 13 

Nautilus, 543 
nautiloidea, Lituola. 17 

navarroensis, e. Cythcrella. 687^ 288—40, 4/ 
Cytheropteron, 691, 292—6, 7 
Helicoceras, 593, 246—10 
Robulus, 31, 6—3 
Volutilithes, 508, 509 
navia, Gryphaea, 397, 155 4, 5 

navicula, Acanthoscapha, 682. 286—44 
Beecherella, 682 
Lenticulina, 31, 0—4 
nealli. Reteocrinus, 183. 72 1, 8 

neapolis, Hyolithes, 525, 215-47-49 
nebrascana, Oxytoma, 391, 152 5 


Pteria, 391, 152 5 

nebrascensis, Cavellina, 685, 288 33, 34 

Chlamys, 405, 161—7, 8 
Juresania, 350, 137 1-3 

Lingula, 285 
Pecten, 405, 161 7, 8 

Trigonocallista, 427, 170 4, 5 

Trigonoglossa, 285, 107 21 

nebulosa, Ptilodictya. 267, 101—35 _ 

neglectus. a. um. Cleidophorus, 377, 146 18. 19 

Dimegelasma, 359, 141 1-5 

Euchondria, 403, 160—11, 15 
Fistulipora. 255, 96—21 
Pp.nten. 403 


Spirifer, 359 


noglectiiB, SfcgorhyncliUH, 309, 1 18—38 40 
Strophoinena, 337, 130—11 14 
nelHonefiHo, Wentonorei hh, 561, 230—2 
neocoiiiiciisis, Ammonites, 587 
neptuni, Reeeptuculitcs, 57 
ncreus, Dcrudorrimis, 169, 64 —16 
nervosa, Ncrvostropliiu, 341, 131—22, 23 
Strophoinena, 341 

nest or, Phrngmoecras, 561, 230—10. 11 
PhriiRinorerus (var. canndense). 561 
iieunia, Genovicvella, 625, 265—10-12 
ncvadac. Proetus, 653, 276—8 
nevftdaensis, Schizophoria. 357, 140—6, 7 
ncvadana, Atrypa, 319, 121—6, 7 
ncvadcnsis, Amplexus, 93, 29—14, 15 
Anomalorthis, 298 
Desmorthis. 299, 112-34-39 
Heterophrentis, 91, 28—13-15 
Olenoides, 613, 256—18 
Paradoxides, 613 

newbcrryi. Acantbonema. 477, 195—22-24 
Astartella, 417, 166—14 
Bellerophon, 477 
Gryphaea, 397, 155—19 
Paiacopalacmon, 697, 294—12-16 
Pholadella, 414 

newelli. Trachydomia. 475, 194—31, 32 
newsomi. Lyrogoniatites, 571. 234—13, 14 

Lyrogoniatites (var. georgiensis), 571, 234—15-1/ 
newton-winchelli, Clarkoceras, 533, 217 5 

Piloceras. 533 

nexus, Diplograptus, 73, 22—3 
Orthograptus. 73, 22—3 
niagarensis, e, Alveolites, 105 
Bumastus, 639, 269—7-9 
Calymene, 1, 641 
Cheirurus. 641. 272—13 
Conularia, 77, 22—27, 28 
Cystiphyllum, 99. 33—1-5 
Diaphorostoma, 473, 193—1, 2 
Eospirifer, 321 
Favosites. 107, 36—13-17 
Leurocycloceras, 539, 220—3 
Paleaster, 211, 80—1-4 
Platyceras, 473, 193 10 

Syringostroma, 61, 19—9, 10 
nicholsi, Eleusoceras, 561, 230—5 
nirholsoni. Achistrum, 227 
Dicranograptus, 71, 21—32 
Rhinidictya. 269 
nicklesi, Carneyella, 131, 49 12 

Paraparchites, 664, 280—22, 23 
Streblotrypa, 267, 101 —15-17 
nicolleti, Discoscaphites. 589; 243—10-12 
Protozyga, 317, 120—52, 53 
nieszkowskii. Murchisonia, 459 
nigro-spinatus, Alpheus, 298—10 
nilssoni, Monograptus, 75, 22—24 
nimbatus, Ammonites, 585 
niternudia, Janira, 405 
nitidium, Eunema, 451, 182—35, 36 
Trochonema, 451, 182—35, 36 
nitidulus, a, Aristerella. 411, 164—10, 11 
Turrilepas, 695, 293—6 
nitidus, a, um, Atrypa, 331 
Crepicephalus, 625 
Didymograptus, 70, 21 —14 
Dunderburgia, 625, 264—29, 30 
Elrathiella. 611, 255—17 
Kloedenella, 677, 284—21, 27-30 
Loganellus, 625 
Phanocrinus, 171, 64—35 
Triarthropsis, 635, 266—7, 8 
Whitfieldella, 331, 126-47-49 
nivea, Turbonilla, 481, 197 14 

noae, Fusus, 501 
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nobilis, Agnostus, 619 

Architectonica (var. quadriseriata), 491, 200— 
23-26 

Callipleura, 311, 118—69, 70 
Forbesiocrinus, 179 
Glyptocrinus, 187 
Ichthyocrinus, 177 
Megistocrinus, 191, 75—9 
Parichthyocrinus, 177, 69—8 
Rhynchospira. 311 
Siphonocrinus, 187, 72—21 
Weymouthia, 619, 252—16 
nobilissimus, Ctenocrinus, 200, 74—15 
nodocarinatus. um, Euphemites, 445, 179—32, 33 
Tainoceras, 547 

nodocostata, Grammysia, 371, 144—24, 25 
Phillipsia, 637, 275—23. 24 
nodopyga, Macraster. 225. 226, 89—15, 16 
nodosarius, a, Bigenerina, 17 
Myelodactylus, 145, 54—25 
nodosus, a, um, Acanthoscaphites, 591, 246—3 
Acanthoscaphites (var. brevis), 591, 246—1, 2 
Acanthoscaphites (var. quadrangularis), 591, 
246—4-6 

Adinocrinus, 161, 60—25 ; 62—4 
Ammonites, 579 
Ancyrodella, 244 
Echinocystites, 129 
Halysiocrinus, 147, 55—9 
Hydrotribulus, 503, 207—1, 2 

Lysocystites, 129, 49-4-7 

Megistocrinus, 191, 75—10 
Melocrinites, 200, 74—10 
Naticopsis, 475 
Orestes, 455 

Phymatopleura, 455, 183—37 
Platycrinus, 203 
Stephanozyga, 463, 187—13 
Trachydomia. 475, 194—33-35 
Zeacrinus, 161 
Zygopleura, 461 

noduliferus, Hydreionocrinus, 161 
Perimestocrinus, 163, 62—9; 64—5 
nodulosus, a, um, Beatricea, 63, 19—17, 18 
Holaster, 225 
Rpirorbis, 233 

Trachydomia, 475, 194—29, 30 
noe, Loxonema, 461, 186—19, 20 
nona, Clarkella, 303 
norica. Montlivaltia, 117, 43—18, 19 
normalis, e, Brachycycloceras, 539, 220—5 
Kloedenia, 675, 283-34-36 
Lonchodomas, 649, 267—14, 15 
Mooreoceras, 553, 226—14, 15 
norwalkensis, Dikelocephalus, 623, 261—1, 2 
norwoodi, Orbitremites, 137, 51—37-41 
notabilis, Ulrichospira, 451, 182—28 
notans, Brachyaspis, 639, 268—22 
nothus, Polygnathellus, 245, 94—46 
novamexicana, Fusulina, 21, 3—23, 24 
novascoticus, Chonetes, 345, 134—8, 9 
nucleata, Anoplia, 347, 135—17-20 
Leptaena, 347 

nucleolatus, Uncinulus, 313, 119—35-37 
nucleus, Area, 375 
Corbula, 431 
Voluta, 508 

nuculitiformis, Ribeiria, 659, 297—20-22 
numisma, Astrea, 115 
nuntius, a, um, Forbesiocrinus, 183 
Spyroceras, 541, 221—4, 5 
Synaptocrinus, 183, 68—7 
nuptialis, Aporrhais, 499, 204—10, 11 
Lispodesthes, 499, 204-—10, 11 
nutans, Strophomena, 337, 130—8-10 
nycteus, Botryocrinus, 155, 57—9, 22 


O 

obesus, Homagnostus, 600, 251—9, 10 
Pentremites, 134, 50—20, 21 
Plaxocrinus, 163, 63—8 
Pycnomphalus, 471 
Typhis, 503 

oblata, Rhipodomeila, 355, 139—16, 17 
obliquata, Whitella, 381, 147—18, 19 
obliquus, a, um, Arthrostylus, 265, 100—15, 16 
Ctenodonta, 375, 146—3, 4 
Dentalina, 31 
Eridotrypa, 258 
Eridotrypella, 258, 98—28, 29 
Nodosaria, 31 
Oligoptycha, 515, 212—9 
Phragmolites, 443, 178—3, 4 
Welleria, 677, 284—43, 44 
oblongatus, Nuculites. 377, 146—13, 14 
oblongula, Acanthodesia, 273, 103—17 
oblongus, a, um, Cypricardella, 417, 166—6 
Pentamerus, 305 
Pleurophorus, 415, 165—32 
Surirella, 301—20 
obnutus, Cadulus, 523, 214—27, 28 
obovatus, Nucleocrinus, 135, 51—9 
Paradelocrinus, 173, 65—22 
obrapum, Busycon, 501 
obscura, Dekayella, 258, 97—32-33 
Elrathiella, 611 
Syntrophopsis, 303 
Terranovella, 635, 266—23 
Thompsonaspis, 617, 256—8—10 
obsolescens, Pentaraerella, 305, 115—14, 15 
obsoletus, a, um, Dallinella, 365, 143—42, 43 
Euomphalopterus, 467, 191—8-10 
Parallelodon, 379, 146—43 
Terebratella, 365 
Tetranota, 441, 177—20, 21 
obtusispira, Omphalotrochus, 467, 191—12-15 
obtusus, a, Bulimina, 35, 8—15 
Homotelus, 647, 268—6, 7 
ocalana, Heterostegina, 33, 7—14 
Operculina, 33, 7—13 
Valvulina, 18, 2—9 
occidens, Disphyllum, 95, 29—22, 23 
Oldh&mia, 719, 303—17-19 
Phanerotrema, 453, 183—27 
occidentalis, e, Arctica, 417, 166—18 
Arctinurus, 637, 271—17, 18 
Aviculopecten, 401, 159—21, 22 
Caprina, 421, 168—11, 12 
Clonocrinus, 201, 73—13, 24 
Conchidium, 305 
Corbicula, 419, 167—20, 21 
Fenestrapora, 263, 99—34 
Hexacrinites, 197, 78—8 
Lima, 409, 163—14 
Lucina, 423, 168—22, 23 
Orthopsis, 226, 88—21, 23 
Pentamerus, 303 
Pleurophorus, 415, 165—34 
Receptaculites, 57, 17—24, 25 
ocoyanus, a, um, Sycotypus, 500 
Trophosycon, 500, 205—9-11 
Turritella, 495, 202—16 
octobrachiatus, Dichograptus, 69, 70, 21—4 
Graptolithus, 69 

octocostatus, Trochiliscus, 713, 303—1, 2 
octoformis, Octonaria, 682 
oculata, Hemitrypa, 264 
oculifera, Ceratopsis, 669, 281—46, 47 
oehersi, Glyptopleurina, 681, 285—60 
ogarai, Plummericrinus, 161, 62—35; 63—19 
ohioensis, e, Conocardium, 389, 150—18 
Ilionia, 423, 168—13 
Paracyclas, 423, 168—13 
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ohioonsis, Tromutocems, 530 
Trimorollu. 287. 108-44-46 
Triticitos, 23. 3—13. 14 
Tylorthocorits, 539, 219 13, 14 

oklahomae, Linoproductus, 351. 138 1, 2 

UlrichicrinuM, 158, 59—14 
oklfthomnonsis, Hairdia, 683, 287 1/ 

oklahomonsis, Anomnlorthis, 298 
Avonia, 349, 135—46-48 
Cnryocuris, 657, 279—1, 2 
Chonetes, 345, 134 17-20 

Ethelocrimis, 175 

oldhami, Cydolohus, 577, 237—11. 12 
Phyllocerus, 577 
oligoptilus, Dimerocrinites, 179 
olisiponensis, Exogyra, 397, 150 6 

olla, Apioceras, 559 

Neveritu, 481 01 

olliculacformis, Lecythiocrinus, lo4. 53—21 
olorum, Spyroccras. 541, 221 6 

olsoni, Ditomopyge, 645. 275—3^ 
omphalodes, Spirorbis, 233, 92 7 

onangondiana, Andrarina, 605. 276—26 
oneidaense, Acrophyllum, 99, 32 13 

Clisiophyllum, 99 
oniscus, Corbula. 431, 172 10, 11 

onoense, Hypophylloccras, 581. 233 1J 
Phylloceras, 581, 239 19 

ontarioensis, Nereidavus, 229, 91 48 

onvx, Crepidula, 489 

Hamulus. 233. 92-21-24 
operculiformis, Entolium, 405, 161 1 

Pecten, 405. 101—1 
operculons, Ostrea. 403 
ophirensis, Acrotreta, 289 
ophiura, Asterias, 213 
opima, Cucullea, 375 
Nucula, 375, 145 22 

Nuculoidea, 375, 145 22 

oppletum, Vaginoceras. 535. 218 5. 6 

optatus. Echinodiscus, 131 

Prozacanthoides, 617, 257 8. 9 

orbicularis. Cleiothyridina, 335, 128 0-N 

Gyroidina, 37 

orbiculatus, a. um, Avicula. 403 
Lyriopectcn, 403, 160—9, 10 
Nautilus. 549 

orhifera. Holoporella. 276. 10 4—16 
orbignianus. Discotrochus. 117.43 1 3 

orbignyanus, a. Discoti ochus. 11 < 

Goniatites, 5G9 

orbignyi: Hadrophyllum. 85, 23 24. -o 

Heteraster. 225 

orcas, Amphieyrtoceras, 559, 22J 18, n* 

Oncoceras. 559 

orcutti. Coralliochama. 421, 168 1/ 19 

ordovicica, Amorphognathus. 237 
oregonensis. e. Callianassa. 699. 295-2-5 

Phlycticrioceras. 589, 244 1. 2; 249 11. 1- 

orcstes, Spirifer. 325, 124 18, 19 

ornamentatus. Distephanus 11. 14—W 
ornatissimus, a. um. Atira. 480, 197 1U 
Cyathocrinus, 157 
Cytherina, 688 
Hallocrinus, 157, 57 24 

Margarites, 480. 197—10 69—17 

ornatus, a. um. Asaphocnnus. 181. 68 2. 69 1 

Caryocrinites, 127. 47 22, 23 

Oorocrinus, 191, 74 3 

Cyrtolites. 439, 175—24, 25 
Dendropora, 111. 39—3. 4 
Diploneis, 301—3 
Encrinurus, 645, 271 3-7 

Loriolia, 226. 89-17-19 
Macrostylocrinus. 200, 74 13 

Paraceltites, 569, 233 1, 2 


nrimtuH, I’utelliocriiniH, 200, 73—16 
SphaerntocrimiM, 185, 72 24 

TiixocrimiM, 177. 69—9 
Trachyporu, 109, 38—21, 22 
orodcN, EuryrixororiiH, 559 
nrthifi, Syutrophia, 301 
orthoceroidcH, Hari iMoceran. 539 
orthodontus, Ocnnviite*. 231, 91 60. 61 

ortoni. Eatlieria, 660. 279—10-12 
Triplesia. 307. 117—17-21 
osagenaia, Triticites, 23, 3 11, 12 

Wcllerella. 315. 120-27-29 
oaceolu, DikelocephaluH, 629 
Oaceolia. 029, 262—9. 10 
osculata, Goniobaais, 489 
oatiolata, um, Chilotrypa, 255, 96 27 29 

Clathrodictyon, 59 
oatrearum, Glftthrodrillia, 514 
OMwegocnsis, Anisocrinus, 181, 54 / 

Ottawa, Isocliilina, 664, 280 13 

Leperditia, 664 

ottawaensis, Eoharpes, 645, 207 1 

ottawanus, Dolcroides. 299 
ottonis, Fusus, 507 

Ottumwa, Pugnoides, 315, 120—22-26 
Rhynchonella. 315 
ouachitensis, Polygnathodella. 246 
ovalis. e. Agassizorrinus. 177. 61 9 

Arabellites, 229. 91—2 
Cylindrotopsis, 479 
Hadrophyllum. 85. 23 26-28 

Nematopora. 265. 101 12 

Spirifera, 327 
Taxocrinus, 177 

ovatus. a. um, Arctica. 417. 166 16. 17 

Baculites. 583. 240—6-8 
Baculites (var. haresi), 583 
Craniops, 293 
Cypricardites, 409 
Cytherella. 687. 288—46. 47 
Cytherina, 687 
Estheria. 660 

Linoproductus, 351, 13/ -32-34 
Multivasculatus, 55, 16—37, 38 
Odontopleura, 651 
Stromatotrypa, 259, 99—12, 13 
Talarocrinus, 199. 78 11 

Thalamocrinus, 153, 54 24 

Thaleops, 654. 268—11-15 
overana, Dakoticancer, 699. 297 lo 
oviformis. e. Apioceras. 559 
Arabellites. 229, 91—14, 15 
Gomphoceras, 559 
Modiolodon, 411, 163 22, 23 

Modiolopsis, 411 
Ovoceras, 561, 230—7, 8 
Plethomytilus. 387, 150—1 
ovoides, Acteon, 515, 211 25 

Rensselaeria (var. gaspensis), 363 
ovula, um, Cadulus, 523 
Nucula, 375, 145—36 
owenanus, Ecculiomphalus. 467. 189 26. 

27 

oweni, Arionellus, 629 
Crepicephalus, 629 
Dikelocephalus, 623, 261 12 

Goniatites (var. parallela), 571 
Lophospira, 449, 182 10, 11 

Loxoplocus, 449, 182 10, 11 

Modocia, 629, 265—39-41 
Platyrachella, 325, 123 23-26 

Receptaculites, 57, 17—26 
Rhipodomella, 355, 139—18-20 
Trachydomia, 475, 194—27, 28 
ozarkensis, Calvinella, 621, 261 15, 16 
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pacheoensis. Haustator, 493, 202—13, 14 
Turritella, 493, 202—13, 14 
pariiydartylus. Ctenocrinus, 200 , 74— 11 , 14 
Patelliocrimis, 200 

pachypleura, Epitoniurn, 481, 107—29 
Sthcnorytis, 481, 197—29 
pacificum, Cymatium, 505, 207—G 
packardi, Astarle, 417, 166—27, 28 
pagoda. Borestes. 455, 183—34 
Ectomaria, 461, 18G—12, 13 
pagurus, Cancer, 699 

pahasupensis, Metacypris, 693, 201 —43-46 
pallettei. Pentremitcs, 134 
palmatus, a, um, Astrhelia, 119, 44—19 
Eunicites, 229, 91—29 
Madrepora, 119 

palmeri, Orbitoides, 45, 12—7, 8 

palmulatus, Callistochiton (var. mirahilis), 527, 216—9-14 
paludinaeformis, Strobeus, 479, 196—9 
panamensis, Miogypsina, 48, 14—5 
Miolepidocyolina, 48, 14—5 
panda, Ostrea, 395, 154—3 
panderi, Phragmoceras. 561 
pandion, Beloitoceras, 557, 228—16-18 
Oncoceras, 557 

panicum, Cylindrophyllum, 95. 30—9, 18 
pannulus, a, Dictyonina, 287, 108—12-14 
Trematis, 287 

papilio, Beyrichona, 657, 278—7 
papillata, Cidaris. 219 
Dorocidaris, 219 

papulosus, Delocrinus, 171, 65—26 
papyracea, Pholadomya, 414, 165—15, 16 
Venus, 425 

paquettensis, e, Paleoalveolites, 105, 36—1, 2 
Tripteroceras, 557 
paradoxides, Protolenus, 615 
paradoxus, Entomilitus (var. pisiformis), 600 
Serpulospira, 465, 188—9 
Straparolus, 465, 188—9 
parallelus, a, um. Cavellina, 685, 288—30, 31 
Flustra, 270 

Muensteroceras, 571, 233—19, 20 
Thamnobeatricea, 63 
parasiticus, Hemicystites, 131, 49—13 
parastatus, Hemiaster, 225, 87—13-16 
pariense, Exiteloceras, 593, 246—7-9 
parilis, Plaxocrinus, 163, 63—5 
Taras. 423, 168—33 
Tenea. 423, 169—1 

parisianus, Columbites, 579, 238—24-26 
parkinsoni, Encrinites, 205 
Nautilus, 549 
parma, Scutella, 223 
parrishi, Lepetopsis, 469, 192—1, 2 
parvicella, Leiosoecia, 251, 96—9 
Multicrescis, 251 
parvulus, a, um, Bathyurus, 607 
Bonnia, 607, 256—5 
Hexagonaria, 95, 30—13, 14 
Lepidocyclina, 45, 13—7, 8 
Odontopleura, 651, 271—2 
Rhabdocyclus, 85, 23—11-14 
parvus, a, um, Aorocrinus, 195, 76—11 
Bakewellia, 389, 150—19 
Billingsaria, 105, 35—16-20 
Oimacograptus, 73, 21—38 
Columnaria, 105 
Endelocrinus, 173, 65—1 
Hindia, 53, 16—2-4 
Homocriiifcis, 145, 52—7; 53—4 
Mangelia, 514, 211—17 
Nuculana, 377, 146—28 
Orthambonites, 355 
Orthonychia, 473, 193—11, 12 


parvus, Phragmoceras, 561, 230—6 
Platyceras, 473. 193—11, 12 
Saccella, 377. 146—28 
Schistocrinus, 165, 64—27 
Sphaerexochus, 653, 272—16 
patagiata, Requienia, 421, 168—1, 2 
Toucasia, 421, 168—1, 2 
patei, Pycnosaccus, 181, 54—4 
patelliformis, Anisomyon, 519, 212—28-31 
Helcion, 519 

patersoni, Cymostrophia, 339, 129—8, 9 
pateus, Geodites, 56, 16—21, 26 
patulus, Aatocrinus, 163, 63—4 
Bellerophon, 441 
Didymograptus, 70, 21—13 
Modiolodon. 411, 163—25, 26 
Ptomatis, 441, 177—1-4 
patuxentium. Caecum, 491, 200—28 
Micranellium, 491, 200—28 
paucidactylus, Ctenocrinus, 200, 74—12 
paucifex, Aturoidea, 549, 225—14 
paulensis, Laurelocrinus, 200, 73—20 
pauperculum, Cardium, 423, 169—5 
Dentalium. 523, 214—7 
Laevidentalium. 523, 214—7 
pavilionensis, Pentamerella, 305, 115—16-18 
pavonia, Escharopora, 267, 101—25, 26 
peckhanis, Pecten, 407, 162—1, 2 
pecten, Ctenopyge, 623, 262—22, 23 
Murex, 505 
Olenus, 623 

Sphaerophthalmus, 623 
pectinata, Ligonodina, 241, 93—75 
pectinella, Dinorthis, 298, 111—47, 48 
Orthis, 297 

peculiaris, Actinotrypa, 271, 103—7 
Atrypa, 311 

Costellirostra, 311, 118—44-48 
Fistulipora, 271 

pedata, Monoceratina, 693, 292—33, 34 
pedernalis, Lunatia, 483, 198—33 
pediformis, Bythocypris, 683, 287—54-56 
pedroanus, Pecten, 407, 162—1, 2 
Pseudamusium, 407, 162—1, 2 
pedunculata, Goniopora, 117 
peinei, Micraster, 226 
pelagica, Straparollina, 469, 192—12, 13 
pelops, Bellerophon, 443, 178—15-17 
Michelinoceras, 537, 219—12 
pencillus, Xenocrinus, 189 
penelope, Rhipodomella, 355, 139—21-23 
penicillus, Linocrinus, 167, 64—20 
penita, Ficopsis, 500, 205—17 
pennatus, Spirifer, 321 

pennsylvanicus, a, um, Diaphelasma, 303, 114—24-28 
Emanuella, 329, 126—38, 39 
Kloedenella, 677, 284—22-24 
Kloedenia, 677 
Venus, 423 

pentagonalis, Acanthoscapha, 682, 286—42, 43 
pentagonus, a, um, Actinocrinus, 193 
Adinocrinus, 161, 60—24 
Arachnophyllum, 101, 34—2-4 
Steganocrinus, 193, 77—6 
pentangularis, Euomphalus, 465 
Stromatocystites, 129 
pentanodus, Delocrinus, 163 

Utharocrinus, 163, 62—13; 64—18 
peosta, Diplograptus, 73, 22—6, 7 
Orthograptus, 73, 22—6, 7 
pepina, Orthis, 293 
pepinensis, Dikelocephalus, 633 
Saukia, 633 

Saukiella, 633, 260—31-37 
peracutus, a, um, Aviculopinna, 387, 150—8, 9 
Eulima, 477 
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ncracutua. Meckospirn. 477, 195—20 
Raphistoma, 449, 181 -17-20 
peramplus, Endolobus, 547 
Nautilus. 547 

perangulatus, a, uni, Goniopliorn, 413, 104—14 
Lophospira, 449, 182 3-5 

Loxoplocus, 449, 182 3-5 

perannulata, Anisopyge, 037, 275 19-22 

Phillipsia, 037 

perapiculata, Paracypris, 087, 288—52 
perattcnuata, Myalina, 393, 153 5 

Turritclla, 493. 202—12 
perattica, Krithe, 691, 291—36, 37 
percarinatus, a. uni, BeUcrophon, 445 
Hexagonaria, 95, 30—10-18 
Pharkidonotus, 445, 179 24-20 

percensis, Marsipograptus, 07, 20—23 
percinctum, Centrocyrtoceras, 543, 222—11. 12 
percingulatum, Cycloncma, 471, 192 29 

percrassa, Nucula, 375, 145—37, 38 
perdecora, Loxoconcha, 091 
peregrina, Rhynchonella, 315 
perelegans, Isorthis, 357, 139—50 
Syringopora, 115, 42 10 

perfecta, Billingsella, 293, 110—12-17 
Hymenocaris, 655, 277—1 
perfoliatum, Cyathophyllum, 101 
perforata, Fenestella, 263 
Loculipora, 263, 99—33 
Pontocypris, 683, 288—4, 5 
perhumerosa, Baylea, 453, 184 8, 9 

perilla, Palaeostrophia, 301 
perlamellosa, um, Delthyris, 32/, 125 21, 22 

Rhynchotrema, 309, 118—29, 30 
perlata, Pyropsis, 501 
perlobata, Palmatolepis, 245 
permiana, Crania, 351 
Dithyrocaris, 671 

perminuta, Eucochlis, 471, 193—20 
permutabile, Bittium, 495, 203—15 
pernasuta, Ptychoparia, 623 
pernodosus, Euomphalus, 465, 188 20-22 

Straparolus, 465, 188—20-22 
pero, Ptychoparia, 635 

Wilbernia, 635, 206-20-22 
perovalis, Prionothyris, 364. 142 16-19 

perparva, Earlandia, 13, 1—5 
perplanus, a, um, Aequipecten, 407 
Pecten, 407 

Protoleptostrophia, 341, 131—15-17 
Scambula, 419, 167—6, 7 
perplexus, a, um, Diabolocrinus, 185, 72—15 
Phricodothyris, 329, 126—9, 10 
Poteriocrinus, 154 

perpusilla, Proporocyclina, 47, 12—16, 17 
Pseudophragmina, 47, 12—16, 17 
perrini, Glycymeris, 383, 148—11 
persa. Orthosurcula, 514, 211—28 
perseus, Conaspis, 621, 263—27 
Conoccphalites, 621 
perspective, Trochus, 489 
pertenuis, dementia, 425, 170—3 
Egesta. 425, 170—3 
Phacelopora, 253, 96—4 
pertenuistriatus, Camptonectes, 405 
Pecten, 405 

perundatus, a, Anastomopora, 264, 100—8 
Plaxocrinus, 163, 63—9 
peruvianus, a, Buxtonia, 350, 136—21 
Chiton, 526 

pervermiformis, Serpula, 231, 92—12 
perversus, a, um, Busy con, 503 
Nerita, 479 

Schuchcrtella, 343, 132—43—45 
Velates, 480, 197—35-37 
petalliformis, Porites, 103 
petoskeyense, Streptelasma, 85, 24—4-7 


potroliu, Srnlcz, 487, 199—18, 19 
pctrosiiH, a, um, (lyrodos, 483, 198—13-15 
Pterin, 391, 152—3, 4 
VolutocorbiN, 508. 209—3-5 
potfiti, AmphicyrtocentH, 559, 229—13, 14 
pharetra, Tin binoliu, 121, 45—11-13 
phasenla, Ktenicra, 56, 16—29 
philanthrope, ( 'alliosloma, 480, 197—2 
PsavKiTiicchinns, 221, 84-11-13 
pliilipi. Edniondia, 373, 145—8 
philippii. Atractites, 595, 250—1, 2 
phillipsii, Nnticopsis, 475 
phlyctainoidos, Trochurus, 65-1, 270—1-4 
pholadiformis, Ril>ciriii, 659 
phrygia, Zaphrentis, 91, 27—15 17 
phycoides, Thallogrnptus, 07, 20—20 
piasaense, Rhineoderma, 455, 183—30, 31 
pietus, Ammonites (var. costatus), 583 
Delocrinus, 171, 173, 65—12 
pierdenalis, e, Ammonites, 593 
Engonoceras, 593, 248—1-3 
piginea, Uvigerina, 37 
pilous, Agclacrinus, 131 
Lepidodiscus, 131 
pilula, Pisocrinus, 147 
pinguis, Cypraea, 500 
Tornatellaea, 515 

pinguiscula. Monopleura, 421, 1G8—8 
pinnaeformis. Avicula, 387 
pinnaformis. Lingula, 285 
Lingulepis, 285, 107—1, 2 
pinyonensis, Acrospirifer, 325, 123 14 

piochii. Aurelia (var. ovata). 395. 153—15. 16 
Buchia, 395, 153—12 
pirum, Acrocrinus, 199, 78—14 
pisiformis, Agnostus, 600 
Agnostus (var. obesus), 600 
Lecanocrinus, 181, 54—2 
Nucleospira, 331, 127—10, 11 
pisum, Cryptoblastus, 137, 51—35, 36 
placenta. Ammonites. 595 
Favosites, 107, 37—11-13 
Placenticeras. 595, 249—5 
placidus. Athlocrinus, 163, 62—1; 63 13 

plaitum, Loxostoma. 37, 8—18 
planatus, a. Bolivinitn, 33. 8 7 

Holectypus. 221, 226, 84 4-9 

planiceps, Conus, 513, 211 3, 4 

planicosta. Venericardia, 419. 16< — ?^~7r 7 99 

Venericardia (var. claiboplata). 419, 1G7 22 

Venericardia (var. hornii). 419 

Venericor. 419. 167—22-24 

planicostatus. a. Shansiella, 457. 185 9. 10 

planidoialis. KesperQnnmia 297 111—16-20 

planidorsatus. Euomphalus. 46o, 18b 14. 11 

Straparolus. 465 188 r _1 ^ 1 ‘\ 4 , p - 6 8 
planilateralis. Meekospira. 477. 195 6-» 

planimarginata. Nucula 375. 14o 35 

planoconvexus. a. um. Agancocnnus. 195. /6 U 
Crurithyris. 329. 12G—18-20 
Orthis, 355 

Planorbis, 519, 213 5, 6 

Platyorthis, 355. 139—1-4 
Strophomena, 337, 130 1-5 

Tripteroceras 557. 228—12. 13 

planodorsatum. Semicoscinium, 263. JJ 
planoradiatus, Aviculopecten. 401 
planorbis, Cornuspira, 29 
planula, Ammonites. 585 

planulatus, a. um. Cleidophorus. 377. 146 17 

Helicotoma. 467. 189 9 

Nuculites, 377 
pianumbona. Leptaena. 337 
Strophomena, 337, 130 
planus, a. um. Crepidula, 489. 199 40, 41 
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planus. Crucibulum, 487 
Cyathocrinites, 154 
Dimerocrinites, 187, 72—7 
Eurymya, 411. 164—8, 9 
Lyrodesma, 399 
Modiolopsis, 411 
Nereidnvus, 229. 91—49 
Paradclocrinus, 173. 65—24 
Plaeenticeras, 595, 249—3. 4 
Sphaerium, 419, 167—10 
platesea, Camptonectes, 405, 161—4 
Pecten, 405, 161—4 
plattinensis, Cordylodus, 240, 93—67 
platys, Calymene, 641, 272—8-10 
Multieostella, 297 

plebeia. Periporosclla. 271, 103—19 

Turritella. 493, 202-i-6 

Turritella (var. octonaria), 493. 202—0 
plectrum, Buooinum, 503, 207—5 
plena, Rostricellula. 309, 117—25—29 
plenidens. Arabellites. 229, 91—20 
pleromatis. Physa, 519, 213—3 
pleurexanthemus, Ceraurus. 641, 272—14 
plcurisepta, Sphenodiscus. 595, 248—8, 9 
pleuronoctes, Ostrea, 405 

pleurovimineus, Eucladocrinus, 205, 78—28 
plicaria. Voluta, 509 
plieateUa, Orthis. 299 

Plectorthis, 299, 112—40 
plicatula, Turbonilla, 481 
plicatus, a, uni, Bolivina, 35 
Camerella, 303, 114—39—43 
Choristothyris, 365, 143—35-37 
Dichocrinus, 197, 199, 78—5 
Spondylus, 407 
Terebratula, 365 
Turbo, 481 
Vex ilium, 509 
Xenodiscus, 569 
pluma, Ptilopora, 265 
Retepora, 265 

plummerae, Paleochiridota, 227, 90—10 
Pseudouvigerina, 35. 8—11 
Tritaxia, 18, 2—7 

plummeri, Euomphalus, 465, 188—32, 33 
Siphogenerina, 35 
Siphogenerinoides, 35, 8—12 
Straparolus, 465, 188—32, 33 
Triticites, 23, 3—1. 2 

plumosus, a, um, Cordylocrinus, 203, 77—27 
Corcmatocrinus. 167, 169, 58—7 
Coscinium, 270 
Ostrea, 395, 154—17, 18 
Ptilograptus, 67, 69, 20—22 
plumulosus, Inocaulis, 67, 20—9 
pocilliformis, Edriocrinus, 205 
poinsettiformis, Pterocerella, 499, 204—14 
politus, a, um, Arabellites, 229, 91—3 
Dicellomus, 285, 107—8-14 
Dimorphoceras, 575, 236—3, 4 
Fusimitra, 509, 210—1 
Lingula, 285 
Paracypris, 687 
Plaxocrinus, 163, 63—1 
polydactylus, Dichocrinus, 199 
Eucalyptocrinus, 200 
Paradichocrinus, 199, 78—1, 6 
polymorphus, Mytilus, 413 
polyphemus, Limulus, 707, 300—15-17 
Monoculus, 707 

polyxo, Botryocrinus, 155, 54—22 
pomatia. Helix, 521 
ponderosus, a, um, Anolotichia, 253 
Brahmacrinus, 200 
Exogyra, 233, 397 
Nautilus, 547 


ponderosus, Nicholsonella, 259 
Platystrophia, 299, 113—41—44 
Plethomytilus, 387, 150—2, 3 
Rafinesquina, 337 
Titanoceras, 547, 224—5, 6 
porosa, Astraea, 103 
porosissima, Cenosphaera, 48, 14—26 
portlandicus, Maragnicrinus, 157, 57—12 
portlocki. Exochops, 645, 276—7 
Phillipsia, 645 

portlockianus, Dictyoclostus, 350, 136—7, 8 
postica, Paraechmina, 665 
potens, Leptodesma, 385 
I powersi, Archinacella, 469, 191—1, 2 
powriei, Stylonurus, 707 
praecursor, Neozeacrinus, 167, 63—21 
praemarginalis, Plectatrypa. 317, 120—66-68 
praemorsus, a, um, Astylospongia, 53, 15—14, 15 
Linocrinus, 167, 64—22 
Siphonia, 53 

praenuntia, Dekayella, 258, 97—28-31 
Dekayella (var. echinata), 97—28, 29 
Dekayella (var. multipora), 97—30 
Dekayella (var. simplex), 97—31 
praevalens, Plaxocrinus, 163, 62—5; 63—16 
prattenianus, Linoproductus, 351, 137—31 
pratti. Massilina, 27, 5—5 
Orbitulites, 47 
Stomatopora, 250, 95—10 
prematurum, Tarphyceras. 541 
pretiosa, Protocaris, 655, 277—3, 4 
Scalaria, 481 

primaevus, a, um, Eocystites, 125, 47—28, 29 
Fusulinella, 21, 3—37, 38 
Spirifer, 323 

primogenius, Strobeus, 479, 196—10, 11 
primordialis, Hyolithes, 525, 215—45, 46 
Theca, 525, 215—45, 46 
primus, a, um, Bisatoceras, 573, 235—3, 4 
Cybeloides, 643, 271—23, 24 
Dichognathus, 243 
Ectodermites, 673, 282—49, 50 
Harpes, 645 
Oryctocephalus, 615 
Phragmodus, 241 
Prouddenites, 567, 232—12, 13 
Pseudopolygnathus, 244, 94—11, 12 
Spathodus, 244 
Spathognathodus, 244 
Syringospira, 327, 125—12-14 
Ulrichodina, 240 

princeps, Barycrinus, 154, 57—26 
Borelis, 23 

Crepidula, 489, 201—20, 21 
Hyolithes, 525, 215—16-20 
Pseudaviculopecten, 403, 160—3 
Pterinopecten, 403, 160—3 
princiana, Grammysioidea, 371 
priodon, Lomatoceras, 75 
priscus, a, um, Arabellites, 229, 91—19 
Ectomaria, 459, 186—14 
Elliptio (var. priscus), 399, 158—15, 16 
Lytospira, 465, 189—1, 2 
Monomerella, 287, 107—34—36 
Pinna, 387 

Unio (var. priscus), 399, 158—15, 16 
prisma, Hexagonaria, 95, 30—11, 12 
prismatica, Prismodictya, 55, 16—27 
pristiniformis, Diplograptus, 73 
pristis, Diplograptus, 73, 75 
Prionotus, 73 

problema, Guttulina, 32, 7—1 

problematicus, a, um, Holteria, 611, 259 20, 21 

Hybocystites, 151 
Ogygia, 611 
Pleurodictyum, 111 
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problematicua, Ptorygotus, 709 
proboscidea, Entalophora, 251, 95—22 
proboscidialis, Actinocrinus, 191 
Cactocrinus, 191, 77—3 
proclivis, Lytospira, 465, 189—3, 4 
productus, a, um, Glossopleura, 611, 258—4, 5 
Mya, 431, 173—4-6 
Protarabellites, 231, 91—62 
Rhytimya, 414, 165—6 
profundus, a, um, Archoocyathus, 57 
Cambrocyathua, 57, 17—22, 23 
Cyathophyllum, 93 
Dictyocoryne, 48, 14—22 
Lambeophyllum, 93, 29—3-5 
Leptacna, 339 
Lophophyllum, 87 
Pinacodus, 244 
Pinacognathus, 244, 94—3 
Protomegastrophia, 339, 129—12, 13 
Pteronites, 391, 152—12 
progne, Liospira, 453, 183—13-15 
prolabiata, Aporrhais, 499, 204—9 
Perissoptera, 499, 204—9 
proliferus, a, um, Acrogenia, 270, 102—19, 20 
Cryptozoon, 717, 303— 39 
Cryptozoon (var. fieldii), 717 
Cyathaxonia, 87 
Lithostrotion, 89, 26—6-8 
Lophophyllidiurn, 87, 25—1-7 
prolificus, a, um, Cedaria, 621, 264—3-7 
Coosella, 621, 264—16-21 
Favosites, 107 

Heterophrentis, 91, 28—7-11 
Paleofavosites, 107, 37—17 
Zaphrentis, 91 

prolixa, Arapahoia, 619, 263—19, 20 
prominens, Bailiaspis, 607, 253—16 
Berenicea, 250 

pronus, Stenopilus, 633, 260—10, 11 
propinquum, Harpoceras, 583, 240—13, 14 
propleura, Gervillia, 389, 150—21 
proprius, Cornulites, 233 
prosserl, Amblysiphonella, 56, 17—8, 9 
Pecten, 405, 160—14 
Pernopecten, 405, 160—14 
protea, Orthovertella, 29, 5—11, 12 
proteiforme, Endoceras, 533, 217—17-19 
protensus, Paradelocrinus, 173, 65—23 
protexta, Liopistha, 415, 165—28 
protobifidus, Didymograptus, 70, 21—18 
protracta, Volutoderma, 509, 209—20 
protuberans, Barycrinus, 154, 57—15 
proutanus, a, um, Anematina, 471, 192—18, 19 
Archimedes, 264 
Hcmitrypa, 264, 100—1, 2 
Holopea, 471 

providencesis, Aviculopecten, 401, 159—20 
Fasciculiconcha, 401, 159—20 
proximus, a, Hipparionyx, 343, 134—6, 7 
Pyropsis. 501, 206—10, 11 
prunum, Atrypa, 319 
pseudo-elegans, Nautilus, 549 
pseudogaleata, Gypidula, 305, 115—6, 7 
pseudolineatus, a, Spirifer, 327 
Torynifera, 327, 126—4-8. 16. 17 
pteropsis, Crassatellites, 419, 167—4 
pugilis, Strombus, 499 
pugiloides, Strombus, 499 
pugnax, Orthaulax, 499, 204—16, 17 

Orthaulax (var. hernandoensis), 499, 204 16, \t 

pulaskiensis, Onychocrinus, 179, 69 3 

pulchellus, a, um, Arthroclema, 265 
Brassicephalus, 621, 263—21-23 
Cavellina, 685, 288—32 
Chiton, 527 

Gyronema, 451, 182—34 


pulcholluH, Loricula, 695 
Hingiculu, 515, 212—3. 4 
Sultorclla, 531, 217—1 
Trochonenm, 451, 182—34 
Urostcrella, 213, 81—6, 7 
pulcher, Punctospirifer, 361, 141—8 
pulchru, Lonchodinii, 243, 94—22 
Nicholsonellu, 259. 98—30 
purnilis, PerimestoerimiH, 101, 64—4 
punctiitus, a, um, Anomites, 350 
Cnlloporn, 259 
CibolocrinUH, 183, 56—13 
Comarocystites, 127, 47—24-20 
Cremacrinus, 145 
Echinocaris, 659, 279—42 
Kntoinostracites, 645 
Eodiscus, 611, 252—1 
Lepralia, 275 
Lingula, 285 
Productus, 1,350 
Trilobus, 645 

punctifrons, Loxobucania, 445, 179—15 
punctipora, Stictotrypa, 271, 103—5. 0 
punctobrachiata, Arthroacantha, 197, 78—9 
punetocoelatus, a, Rictaxis, 515, 212—12, 13 
Tornatella, 515 

punctostriata, Barychilina, 687, 288—35-38 
Sowerbyella, 335, 128—44-49 
punctulatus, a, Anoinalina, 43 
Cancer, 701 

punctulifera. Strophonella, 339, 130—19, 20 
punctuosus, Agnostus, 600 
Ptychagnostus, 600, 251—20 
pupoides, Palaeostylus, 461 
purpurata. Oliva, 511 
pusillanima, Turbinolia, 121, 45—18, 19 
pusillus, um, Clypeoceras, 579, 237—6-8 
Lecanocrinus, 181, 54—1 
pustulosissima, Cythereis, 688, 289—31, 32 
pustullosus, a, um, Brachial, 209 
Cidaris. 221 

Gnathodus, 245. 94—59-61 
Griffithides, 647, 275—10-12 
Parulocrinus, 175, 64—31 
Pustulina, 319, 121-33-37 
Stereobrachicrinus, 209, 79—12 
Vitulina, 319 

puteatus, um, Kallimorphocrinus, 149, 56—6 
Leiostegium. 649, 267—20-22 
puteolata, Intrapora, 269, 101—27 
putillus, a, um, Climacograptus, 73, 21—39 
Gasconadia, 459, 186—9-11 
Murchisonia. 459 
Nanorthis, 295 
puzosianus, Bclemnite, 595 
pycnopleura, Lyria, 508, 209—1. 2 
pygmaeus, a, um, Climacograptus, 73 
Girtyspira, 477, 195—11, 12 
Modiella, 393, 153—11 
Pterinea, 393 

pyramidatus, Codaster, 134, 50—4. 5 
pyrene, Holopea, 469, 192—5, 6 
pyriformis, e, Actinocrinus, 195 
Busycon, 501 
Corbula, 431, 172—1, 2 
Edriocrinus, 205, 79—28 
Forbesiocrinus, 179, 68—13 
H61iolithe, 103 
Nidulites, 57, 17—21 
Pentremites, 134, 50—19, 2G 
Uperocrinus, 195, 197, 76—24 
pyruloides, Caricella, 508, 209—8 
Turbinella, 508 
pyrum, Busycon, 501 
Clidochirus, 183 
Voluta, 508 
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python. Oeiroreras, 555, 22b—1 
Orthoceras, 555 

pyxidatus, a. Metaplasia, 329, 12G—40-43 
Spirifer. 329 

Q 

quadrangularis, Agraulos, 005, 255—13, 14 
t’r\ ptot hyrella, 331, 120—50, 51 
Trigonia, 401. 159—9 
Wliit fieldella. 331 

qiiadmnguhis. uni, Tainoceras, 547, 223—14 
Nautilus, 547 

quiidratus, a, um, Bathyurus, 649 
Chaetetcs. 25b 
Delorrinus, 173, 05—9 
1 llaemirus. 027, 200—16-19 
Leiostegium, 049, 2G7—10 
Leptoohirognathus, 237, 93—11 
Palaeanatiua, 371 
H horn hot ry pa. 258, 97—24, 25 
quadribraohiatus, Tetragraptus, 70, 21—5 
• piadrii'ostatus. a, urn. Ecphora, 505, 208—3 
Ecphora (var. umbilicata), 505, 208—4 
Hyolithes, 525, 215—24-20 
Or this. 311 

quadrifidus, Aporrhais, 499 
quadrilatci a, Textularia, 33 
quadriliratu, Beyrichia, 007 
Tctradella, 667, 281—44. 45 
quadrilobatus, Balantoides, 673, 282—48 
quadrimuoronatus, Glossogi aptus, 75, 22—12, 13 
Glossograptus (var. approxirnatus), 75 
Glossograptus (var. eornutus), 75. 22—18 
quadi iplicata, Alectryonia, 395, 153—22, 23 
Ostrea. 395, 153—22. 23 
quadrisualota, Conularia, 77 
quadruplicate, a, Scolopodus, 240, 93—38, 39 
Siphonodella, 245, 94—44, 45 
quatuoi deoimbraehialis, Graphiocrinus, 175 
quebeoensis. e. Diaphelasma, 303 
Mesotrypa, 257, 97—14, 15 
Palaeacmaea, 439, 175—11 
quereollis, Fulgurofusus, 507, 208—20 
Fusus, 507 

quillensis, CycloteUa, 301—42 
quincuncialis, Lyropora, 204, 100-—23, 24 
quincyense, Orthonychia, 473, 193—18 
Platyceras, 473, 193—18 

quinquacutus, Utharocrinus, 163, 62—14; 04—17 
quinquefora, Scutella, 223 
quinquelobus, Pisocrinus, 147, 54—15 
quinquenodus, Platyorinites, 203, 78—19 
Pterinocrinus, 187, 72—22 
quinquies, Echinodiscus (var. perforata), 223 

R 

racinensis, Neozaphrentis, 91, 27—21, 22 
radialis, Actinopterella, 383, 149—9, 10 
Pterinea, 383 
radians, Chaetetes, 103 
radiatus, a, um, Ambonychia, 385 
Ammonites, 587 

Byssonychia, 385, 149—23, 24, 27, 28 
Carabocrinus, 151, 153, 53—5 
Cardiopsis, 371. 145—10 
Clinopistha, 369, 144—5, 6 
Clinopistha (var. levis), 369 
Dichocrinus, 197 
Entomaspis, 625, 265—1-3 
Eospirifer, 321, 121^-47—49 
Evactinopora, 270, 271, 102—8—11 
Oldhamia, 719 
Orthotetes, 343 
Pholadella, 414, 165—8, 9 
Pycnodonte, 397 
Rhytimya, 414, 165—5 


radiatus, Spirifer, 319 
Tellina, 427 

radicans, Clionolithes, 57 
Leptalosia, 349, 135 — 34, 35 
radicula. Nautilus, 31 
radlerae, Hollinella, 669, 282 — 7-9 
radula, Pleurotomaria, 453 
rafinesquii, Leiopteria, 385, 149 — 4 
ramifer, Gazacrinus, 189, 72 — 10 
ramosissimus, Botryocrinus, 155 
ramosus, a, um, Amorphognathus. 237, 93 — 5, 
Dicranograptus, 71, 21 — 25 
Graptolithus, 71 
Hallopora, 261 
Lissocoelia, 51, 15 — 13 
ramulosus, a. Inocaulis, 67, 20 — 10 
Syringopora, 115 
rana, Phacops, 651, 274 — 2-5 
randalli, Nucula, 375, 145 — 22 
ransomei, Arapahoia, 619, 263 — 15, 16 
rapum, Busycon, 501 
raymondi, Leurocycloceras, 539, 220 — 4 
Mcewanella, 301, 112 — 54-58 
raynoldsianus, Viviparus, 487, 199—14 
reclusiana, Neverita, 483, 198—5 
rectangularis, Sinuites, 441, 176—21-23 
recticardinalis, Dielymella, 657, 278—13 
rectidens, Arabellites, 229, 91—12. 13 
rectiforcatum, Tremotoichos, 275, 104 — 14 
rectifrons, Isotelus, 639 

rectilamcllosa, Thamnasteria, 117, 42—20 
rectilaterarius, Dunbarella, 403, 160—4. 5 
Pterinopeeten, 403, 160—-4, 5 
rectirostra, Cryptonella, 364, 142—23-26 
Terebratula, 364 

rectistriatus, Lophospira, 449, 182—6, 7 
Loxoplocus, 449, 182—6, 7 
rectus, a, um, Escharopora, 267 
Orthodesma, 369, 144—11 
Stereolasma, 87, 24—17-22 
Streptelasma, 87 
Strombodes, 87 

Tabulophyllum, 95, 97, 31 — 1-4 
Volsella, 413, 164 — 15 
recurvirostris, Myalina, 393, 153 — 9 
Zygospira, 317, 120 — 56 
recurvus, a. um, Cimitaria, 414, 165 — 17, 18 
Cypricardites, 414 
Hypseloconus, 439, 175 — 14, 15 
Hypseloconus (var. elongatus), 439 
redmondianum, Flabellum, 122, 46 — 6, 7 
reedsi, Amphiscapha, 465, 188 — 26-28 
Euomphalus, 465 
Straparolus, 465, 188 — 26-28 
reesidei, Spondylospira, 359, 140 — 43—47 
reevii. Lingula, 285, 107 — 20 
refulgens, Cibicides, 43 
regalis, Actinocrinus, 193 
Sinuopea, 447, 180 — 9 
regularia, Kirkbya, 671, 282 — 19 
regularis, Ammodiscus, 15, 1 — 9 
Apical, 209, 79—25 
Bollia, 667, 281—27, 28 
Derbyia, 345 
Floridina, 273, 103—23 
Orthoceratites, 537 
Ozarkodina, 244, 94 — 17 
Poteriocrinus, 159 
Spathognathodus, 244, 94 — 1 
Strobeus, 479, 196 — 12 
Subulites, 477, 195 — 27 
regulosus, Agnostus, 600, 251 — 13, 14 
reidi, Clavator, 713 
reinwardti, Pentremites, 135 
Troosticrinus, 135, 51 — 2 
remibrachiatus, Eretmocrinus, 195, 76 — 20 
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remipcs, Eurypterus, 707, 209—1, 2 
rcmnioha, Eoorthis, 295, 110—29-33 
Orthis, 295 

remondi, Ficopais, 500, 205 15, 10 

romondii, Homifusua, 500 
remotiseptum, Deiroceros, 555, 228—2 
reniformis, Bythocypris, 083 
renssclaericus, Archeocyatliua, 50, 17 14, 15 

repandus, Nautilus, 39 
repcns, Vinella, 250, 95—4, 5 
repertus, Decadocrinns. 1G9, 05—20 
resscri, Dolichometopsis, 609 
resupinatus, Anomites, 357 
Conchyliolithus. 357 
reticularis, Anomia, 317 

Atrypa, 1, 319, 121—1-3, 14. 15 
reticulatus, a, um. Ammonites, 581 
Dictyonclla. 307, 117-22-24 
Eurychilina, 673, 283—20 
Intricaria, 261 
Lima. 409, 163—13 
Murex, 495 
Rhynchonella, 307 
Scenella, 437, 175—3 
Strombiformis, 495 
Subretepora, 261, 99—21 
Sycidium, 713 
Tellina. 429 

Tretaspis, 654, 267—39-41 
Tryblidium, 437 
Voluta, 514 

reticulosus, a, Coleites. 39, 10—1, 2 
Pulvinulina, 39 

retifera, Halliella, 665, 281 14 

Lima, 409. 163—10 
Tuzoia, 655, 278—15, 16 
retiformis, e, Dictyonema, 65, 20—12 
Gorgonia, 65 
Syringupora. 115, 41 20 

retrorsus, Cyrtolites, 439, 175 26, _/ 

retrostriata. Buchiola, 373 
retusa, Anomia, 365 
reussiana, Bairdia, 683, 287 31-34 

Goniopora, 117, 43—16, 17 
reversata, Platystrophia. 299,^113 26, 27 

reversus, a. um, Chonetes, 34/ 

Pterinea. 403 
Strophodonta. 339 
Strophonelloides, 339, 131 /-ll 
Vertumnia. 403, 160—2 
rex, Battus, 600 

Condylopyge, 600. 251 23, 24; 2/6 17, 1 

Leperditella, 664, 280—31 
reynoldsi, Oryctocephalus, 615, 257—23 
rhinoceras, Amphilichas. 649 
Kerakephalichas. 649, 270—5 
rhonibicus. Coeloconus, 267 
rhomboidalis, Conchita, 341 
Leptaena, 1. 343, 132 16-22 

rhomboidea. um. Fasciolaria. 507, 208—8 
Semicoscinium, 263 
rhotomagensis, Ammonites, 591 
richardsoni. Ammonites, 585 
Oaneyclta, 391, 152 13, 14 

Eopteria, 659, 297 7, 8 

Zemistephanus, 585. 241 l5 ~ 17 

richmondensis. e. Aechmina. 665, 280—ol. 52 
Leptaena, 343, 132 23-25 

Salpingostoma, 443, 177 17, 18 

richteri, Orthoceras, 555 
richthofeni. Leptodus. 345 
ridleyana, Protorhyncha, 307, 117 30-33 

rigidus, Pecten, 407, 161 15, 16 

rimulata, Periporosella, 271, 103 20 

riovistae. Hemiaster, 226 
Washitaster, 226, 88 8 


ripleyoiinis, Lmmirckiim. 37, 9- 2 
Toxtiilurm, 17, 2—2 
rivale, Orthoceras, 537 
rcibertseiiMis, Meristella, 333, 127—23-25 
i obsonensis, Byiiuriiiu, 621, 263 *32, 33 
robustUH, a, um, Antoninus, 163. 02—21; 63 11 

Brador ia, 655, 278—1 
Coosin, 023. 20-1—20 
Cyathophyllum. 95. 29—20. 21 
Donaldina. 463, 187-27-29 
Kellcttina. 673, 283—11 
Metracolposa, 275, 104—7 
Pachydictya, 269 
Palliseria, 409, 191—20 
Perprimitia, 065, 281—20 
Protaxocrinus, 177, 54—13 
Scaphiocrinus, 109 

Synbathocrinus, 151. 55—11; 56 23 
Ulrichia. 673 ^ 

Zeacrinus, 163 

rockfordensis, Nervostrophia, 341, 131 24. 25 

rookymontanus, um, Leiorhynchus, 313, 119 17- 

Spirifer. 325, 124-20-22 
roddyi. Eoagnostus, 600, 251 15 

roemeri, Cryptoblastus, 137, 51—29-31 
Dikelocephalus, 625 
Elvinia, 625, 264-34-37 
Eospongia, 51, 53, 15—4 
Lampterocrinus, 187, 72—17 
Neithea, 405, 161—6 
Pecten, 405. 161—6 
Sieberella. 305. 115—12. 13 
roemeriana. Montastrca. 119. 44 5, 6 

rogata, Resserella. 353. 138—6, 7 
rogersi. Clypeaster, 221, 84—14-16 
Leptodesma, 385, 149—13 
rogersii, Aulacodiscus, 301—40 
roissyanus, Ammonites, 589 
romboideus. Distacodus, 239 
Machairodus, 239 
romingeri, Cranaena. 364, 142 30, 31 

Gypidula, 305, 115—8, 9 
Sphaerexochus, 653, 272—17-22 
Terebratula, 364 
Zacanthoides, 619, 257 24, 25 

rooki, Asterorbis, 45, 12—1, 2 
Lepidorbitoidcs, 45, 12—1, 2 
rosaceus. Clypeaster, 221 
Echinus. 221 
Euoalyptocrinites, 201 
rosaeformis, Marsupiocrinus, 201, 77—25 
rossae, Monoreratina. 693, 292 41 

rossensis, Bathyuriscus, 617 
Ptnrmigania. 617, 258 6-8 

Wimanella, 295, 110—18-21 
rostellata, Nuculana. 377, 146—29 
rostratus. a, um, Ampyx, 6*19 
Anchura. 497, 203—23 
Area. 377 
Bullopora, 32 
Oenonites, 229, 91 71 

Pteronites, 391, 152—11 
Rostricellula, 307, 309, 11/ 34—40 

rota, Nebrodites, 587, 242—38-20 
rotalis, Trepospira. 453, 183—16-18 
rotatilis, Micrabacia, 117, 43—11-13 
rotatorius, Goniatites, 573 
rothi, Eoptychia, 461, 186—27 
Parafusulina, 27. 4—10-12 
Stacheoceras, 577, 236—23 
rotulata, Lenticulina. 31 
rotuloides, Porpites, 83, 23—4, 5 
rotulus, a, Anomphalus, 471, 193 25, 20 

Cottaldia. 226, 88-2-4 
rotundatus, Bathyuriscus, 607, 258—12 
rotundus, a, um, Allocatillocrinus, 149, 56 19 
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rotundas, Bythocypris, 683, 287—62, 63 
Dizygocrinus. 107, 75—2 
Holopea, 469. 102—7 
Paragazacrinus, 185, 72—25 
roundyi, Amphissites, 671, 282—37-39 
rowoi, Holmia, 611 
rowi. Proetus, 653, 274—10 
rowleyi. Hybochilocrinus, 147, 56 —1 
royssyii. Athyris, 333 
rubeyi, Helioooeras, 593, 246 —11 
rubignosa, Anornalina, 43, 11—10 
rubra. Actinocrinites, 193, 76—2 
Oytherctta. 688 
Gypsina. 43, 10—11 
rubropirta. Sevnele, 429. 171—8 
rudis, e, Axophyllum. 89, 25—20-22 
Bonnemaia, 677, 284—13, 14 
Pinnxi, 387 

Straparolus, 465, 188—1 
TeleiocrinUs, 193, 77—11 
ruedemaimi, Metaspyroceras. 541, 220—11, 12 
Spyroreras, 541 

rugatus, Volutocorbis, 508, 209—6 
rugosus, a. um, Amphissites, 671, 282—26, 27 
Camarocladia, 56 
Cyathocrinites, 153 
Oyathophyllum, 95 
Cyrtodonta, 379 
Entelophyllum, 99, 32—14-16 
Eridophyllum, 99 
Guadryina, 18 
Hallopora, 261, 99—5 
Macrodon, 379 
Macronotella, 665, 280—41 
Metoptoma. 439, 175—5-10 
Mytilus, 431 
Palasterina, 211 
Palmatolepis. 245, 94—39 
Palmula, 32, 6—14 
Patelliocrinus, 200, 73—22 
Sagrina, 18 

Salterella, 531. 217—2 
Saxicava, 431 

Sowerbyella, 335, 128—41-43 
Stenotheca, 701, 297—9-14 
Striatopora, 111 
Stromatocerium, 63, 19—12, 13 
Sycotypus, 503, 206—22, 23 
rugulata, Euryzone, 453, 183—28 
russelli, Brachycythere. 688, 289—23-27 
Ceratites, 579, 238—15-17 
Gymnotoceras, 579, 238—15-17 
russiense, Gastrioceras, 573 
rusti, Conotreta, 289, 109—1-3 
rusticellus, Ascetocrinus, 159, 55—14 
Scaphiocrinus, 159 
rusticus, um, Pentremites, 134 
Streptelasma, 85, 24—8-10 
ruthveni, Uraster, 211 
rutila, Pseudopolymorphina, 32, 7—3 
ruzencevi, Eoasianites, 573, 235—18, 19 

S 

sabinensis, Cytheridea, 689, 290—5—8 
Haplocytheridea, 689, 290—5-8 
sacculus, Edriocrinus, 205, 79—27 
saffordi, Forbesiocrinus, 179, 68—21 
Muiticostella, 297, 111—27-31 
Norwoodella, 629, 266—4 
Norwoodia, 629 
Orthis, 297 

Platycrinites, 205, 78—27 
Pterotheca, 445, 180—17, 18 
Trigonarca, 379 
Uncinulus, 313. 119-31-34 
Volsella, 413, 164—18 


sagenella, Glyptopora, 270. 102—18 
sagensis, Inoceramus, 389, 151—12 
sagenum, Buccinum. 501 
sagitta, Beyrichia, 675, 283—29-31 
sagittaria, Palmula, 32 
sagitticaulis, Didymograptus, 70, 21 —15 
sagittula, Textularia, 17 
sagra, Cancris, 39, 10—8 
salamanca. Ptychopteria, 391, 152—22 
saiinaria, Monotis, 393 
salinarum, Halobia, 393 
salinensis, Oxvtoma, 391, 152—8 
Pteria, 391, 152—8 
salisburyi, Pullenia. 41, 10—13 
salteri, Eunema, 475 

Orthonema, 475, 195—1 
Stenaster, 211, 81—1 
sampsoni, Phillipsia, 651, 276—1-3 
sanctaecrucis, Amphiura, 213, 81—17, 18 
sancti-ludovici, Fenestralia, 264, 100—25 
sanctisabae, Pterocephalia, 631, 266—35-37 
sandalinum, Anomia, 99 
sandiingensis. Ammonites, 581 
Discotropites, 581, 239—4-6 
sangamonensis, e, Ameura, 637, 275—25-27 
Discus, 547 

Metacoceras, 547, 224—3, 4 
Nautilus, 547 
Phillipsia, 637 
Ulocrinus, 175, 56—28 
sansabensis, Hypselocrinus, 169, 60—10 
sapidus, Callinectes, 699, 295—17-19 
sappho, Camarotoechia, 311, 118—57-61 
saratogaensis, Agraulos, 631 
Billingsia, 439 
Flabellammina. 15, 1—13 
Matherella, 439, 175—20 
Plethopeltis, 631, 260—1-3 
sarlei, Lepidocoleus, 695, 293—32-35 
sauridens. Conus, 513, 211—1, 2 
Lithoconus, 513, 211—1, 2 
savagei, Straparolus, 465, 188—16, 17 
savartii, Acanthodesia, 273, 103—18 

Acanthodesia (var. bifoliata), 273, 103—18 
Flustra, 273 

sayana, um, Epitonium, 481, 197—28 
Oliva, 511, 210—11 
sayi, Pentremites, 135 

Schizoblastus, 137, 51—17-23 
saylesi, Clitendoceras, 535, 218—10 
sayrei, Trachydomia, 475, 194—25, 26 
scabiosa, Petrocrania, 291, 109—31 
scabra, Acanthopleura, 527 
Paranomia, 409, 163—20, 21 
Placuna, 409 

scabricosta, Punctospirifer, 359 
scabriculus, Anomites, 350 
scabrida, Valvata, 487, 199—29-31 
scalariformis, Scalaripora, 270, 102—11 
Tentaculites, 526, 214—45, 46 
scalaris, Leperditia, 664, 280-—5-8 
Poteriocrinus, 169 
Scaphiocrinus, 169 
Tentaculites, 526 
Turbo, 481 

Unitrypa, 263, 99—35-37 
scalpta, Streptacis, 463, 187—20, 21 
scamnata, Poleumita, 475, 194—14 
scaphoptera, Rhinocaris, 659, 279—34 
scarabaeoides, Entomostracites, 629 
Peltura, 629, 262—16, 17; 276—24 
sceptrum, Dictyophyton, 55 
Dictyospongia, 55, 16—36 
scharenbergi, Climacograptus, 73, 21—37 
schenckii, Acicularia, 302—11-13 
schizea, Verneuilina, 18, 2—8 
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srhlothcimi, Schizodus, 401 
Terobratula, 315 
schlumbergeri, Cornuspira, 29 
schmidclianus, Volutes, 479 
sehucherti, Eodiscus, Oil 

Lingulnsmu, 285, 107-25-28 
MotftleRocoras, 573, 235—22, 23 
Orthoncmn, 477, 195—5 
Palaeosmiliu, 97, 31 —12-14 
Pseudozygopleura, 401, 187—9 
Uddenites, 507, 232—3, 4 
scintilla, Loptnlosia, 349, 135—41 
Naticopsis, 475, 194—22, 23 
Strophulosia, 349 

scitulus, a, um, Chonetos, 345, 134—11 
Cylichna, 517, 212—19, 20 
Ditomopygc, 645, 275—4-0 
Pseudozygopleura, 461, 187—6, 7 
Yoldia, 379, 146—42 
scobina, Linocrinus, 167, 64—24 
scofieldi, Macronotella, 665, 280—42-44 
Whitella, 381, 147—6, 20 
scoparius, Ascetocrinus, 159, 55—17 
Homocrinus, 158 
Lasiocrinus, 158, 52—5; 53—15 
scopulosum, Sinum, 481, 198—3 
scorpiurus, Reophax, 13 
scoticus, a, um, Amphicrinus, 179 
Brontcopsis, 639 
Fardenia, 343 
Tabulipora, 259 

scotti, Pirasocrinus, 165, 62—18; 63—23 
scottianus, Platycyathus. 121, 44—14-16 
Trochocyathus, 121, 44—14-16 
scrinium, Mandaloceras, 559, 229—10, 11 
scriptus, Murex, 500 
scrobiculatus, Cyathocrinites. 181 
scrobiculus, Dichostreblocrinus, 154, 56—7 
scrutator, Bradoria, 655. 278—2—4 
Nileus, 649. 267—34, 35 
soulptilis, e, Goniocrinus, 158, 57—7 
Iphidea, 287 
Metacoceras, 547 
Micromitra. 287, 108—1-3 
Primitia, 665 

Pseudometacoceras, 547, 224—7, 8 
sculptus, Hylodecrinus, 161, 60—2 
Platycrinites, 203, 78—25 
Rhaphanocrinus, 183, 72—23 
Steganocrinus, 193, 77—5 
Vasocrinus, 154, 57—3 
scutella, Tetrataxis, 31, 5—20 
scutellatus, Arabellites, 229, 91—4 
scutiger, Cidarites, 219 
scutulata, Littorina, 489, 200—8-10 
secalicus, Miliolites, 23 
Triticites, 23, 3—9, 10 
sec&lina, Cylichna, 517, 212—25, 26 
secans, Quinqueloculina, 27 
secoclefta, Thlipsurella. 682, 286—17, 18 
sectifrons, Cypricardites, 369 
Phthonia, 369, 144—3 
securis, Chione, 427. 170—10; 172—19 
Venus, 427, 170—10; 172—19 
sedgwicki, Dichograpsus, 69 
seelyi, Centrotarphyceras, 541, 221—8 
Lituites, 541 
Tarphyceras, 543 
8elenourus, Asaphus, 649 
sellaeformis, Ostrea, 395, 154—23 
sellardsi, Parafusulina, 27, 4—7-9 
Zeacrinites, 165, 63—17 
semele, Menomonia, 627, 265—37, 38 
semicircularis, e, Buxtonia, 350, 136—20 
Triceratium, 301—35 

semiconstrictus, Ammodiscus (var. regularis), 15, 1—9 
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I semicostutus, u, Psoudozygoplctim, 461, 187 -1, 2 
Seolopodus. 240, 93—27 
HCinibiHf'iiitu, Strophoncllii, 339 
semifbn jilis, Leptorhirognutliiis, 237, 93—13 
semiglohutu, IteuHrhelln, 355 
sennloimtu, Nulica, 485, 199—1 
seiniinilum, .Serpula, 27 
' semipliculti.s, a, um, Cytherois, 0h.K, 289—33 
' Eiitolium 405. 161 — 3 
Pecten. 405. 1 0 1 —3 

seiiiipuiictiitus, KcJiinoconchus, 350, 137—13-15 
Hf'iniretif’iilutus, Anoinitcs, 349 
semisti iatmn, Lui.ulacardium, 38.5 
1 senaria. Mexicalyrnene. 045, 272—3-5 
senectus, a, Bonniu, 607, 256—11, 12 
Unio, 399, 158—19 
separata, Lonchodina, 243. 94—23 
Triehognathua, 243, 93—72 
sepioidea, Beloptera, 597 

septarugosum, Dup)o|>hyllum, 87. 24—21-24 
sept at a. Opikina. 337. 129—14-10 
septcm-notatus, Protichnites. 719 
sorapio, Idahoia, 625. 265—20. 21 
! seratim-granulata. Mcsalia. 495, 203—3, 4 
seriale. Eridophylhim. 89, 27—1-5 
seriata. Coenites. Ill, 39—11, 12 
Plcthobolbina. 665. 280—56, 57 
serica, Crenella. 413, 164—22-24 
sericea. Leptaena, 335 
serotina. Fusulinella. 21, 3—35. 36 
serpens. Aulopora, 111 
serpularius, Cornulites, 233 
serra. Fucoides. 69 
serrata, Deloia. 679. 285—16-19 
Ehrenbergina, 41 

serratostriata, Entomis, 687, 289^7, 8 
Richteria. 687. 289—7. 8 
serratulus, Didymograptus, 70. 21—12 
serratus. a, um. Eratocrinus, 167, 60—11 
Gyroceras. 547 
Oenonites, 231, 91—52 
Olenoides, 613, 256—1 

. serrulatus, a, um. Lophospira. 449, 182—12, 13 
Loxoplocus, 449. 182—12. 13 
Pontocypris. 683 
seticornis, Asaphus, 654 
setigerus, a, um, Productus, 350 
Setigerites, 350, 136—23-25 
Torynifera. 327, 126—13-15 
setum, Schwagerina. 25, 4—13-15 
sevillensis, Sevillia, 653, 276—14-16 
sexcarinata, Tetranota, 441, 177—9-11 
sexsulcatus, Anisomyon, 519, 212—35, 36 
sextans, Dicellograptus. 71, 21—21 
shafFeri, Arthropora. 269 

Mesopalaeaster, 211, 80—7, 8 
Palaeaster, 211 
Ptilcxiictya. 269 
Stictopora, 269 

shaleri, Eurymyella, 411, 164—7 
Hyolithes, 525, 215-31-33 
shastaensis, Arcestes, 581, 239—7, 8 
Proarcestes, 581, 239—7, 8 
shastense, Protrachyceras, 579, 238 21-23 

Trachyceras, 579, 238—21-23 
shawangunk, Hughmilleria, 709, 299—5, 6 
shoshonense, Mortoniceras, 593, 247—9-16 
Unio, 399, 158—12 
shrocki, AtrypeLla, 319, 120—62, 63 
shumardi, Acila, 375, 146—10 
Acrocrinus, 199 
Amplexus, 93, 29—6-8 
Conocephalites, 633 
Elvinia, 625, 264—41, 42 
Polypora, 264, 100—9, 10 
Teanicephalus, 633, 266—17 
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.shumurdi, Truncacila, 375. 146—10 
Turbo. 473 

Turbonopsis, 473, 104—1, 2 
shurnardianus, a, urn, Ohonetes, 345, 134—28, 29 
Krhinocrinus. 217, 83—6 
He ter el asm a. 364 
Poliniccs, 483, 198—25 
sieberi. Pentamerus, 305 
sigillariae. Xylobius, 701, 294—18-20 
sigmoidulis. Euglyphella. 681, 286—7 
Euglyphella (var. primitiva), 681 
.Strepula, 681 

silicpia. Reniera. 56, 16—28 
silliniani. Kpitonium, 481, 197—26. 27 
siluricus, Parisoerinus, 154, 55—13 
Polygnathoides, 245, 94—48, 49 
siluriensc, Cystiphyllum, 99 
simroense. Synaptophyllum, 95, 30—1-4 
similarc, Naticonema, 475 
similis, Arabellites, 229, 91—9 

Arabellites (var. arcuatus). 229, 91—10 
Euomphalus, 465, 188—10-12 
Hyolithes, 525, 215—21-23 
Iddingsia, 627, 265—15, 16 
Lingulella, 285. 107—3-5 
Ptyc)K>j>aria, 627 
Stietotrypa. 271 
Straparolus, 465, 188 —10-12 
Tetragraptus. 70. 21—6 
Ulrichospira. 451 

simondsi. Shumardites. 575, 236—16-19 
simplex, Actinocrinites, 193 
Arthropora. 269. 101—30, 31 
Bactropora, 267, 101—18, 19 
Coleodus, 237, 93—22 
Condracypris. 685, 288—25-27 
Cyrtoceras, 557 

Ectenocrimis, 145, 52—7; 53—8 
Eunicites, 229. 91—22 
Hastula, 513, 210—28, 29 
Healdia. 682. 287—11 
Heterocrinus, 145 
Heterophrcntis, 91, 28—12 
Hoi jus ter, 225, 226, 86—19-21; 89—10-12 
Kormagnostus, 600. 251—25-27 
Leptoptygrna, 479, 196—17, 18 
Richardsonoccras, 557, 228—19, 20 
Vertumnia, 403, 160—1 
Wimanella. 293, 110—26-28 
simplieius, Pecten, 405, 161 —11, 12 
simpsoni. Inoceramus, 389, 151—5 
simulans, Crepipora, 253, 96—17 
simulator, Goniatites, 565 
Manticoceras, 565, 231—6-8 
simulatrix, Oxoplecia, 307 
Prasopora, 257, 97—18, 19 
simus. Brachial, 209, 79—11 
sinclairensis, Briscoia, 621, 262—29-31 
Platycolpus, 629, 260—22, 23 
singleyi, Acrohelia, 121, 44—8, 9 
sinuatus, a, um, Crassatella, 419 
Eukloedenella, 677, 284—9, 10 
Hebertella, 299, 113-14-20 
Orthis. 299 

Surculites, 514, 211-13-15 
sinuosus, a, um, Bairdia, 683, 287—35, 36 
Centrognathodus, 240, 93—48 
Oentrognathus, 240 
Manticoceras, 565, 231—16, 17 
Terebra, 461 

sinupyga, Clavaspidella, 609 
skidegatensis, Cylindroteuthis, 595, 250—3-5 
skinneri, Xenaspis, 569, 233—11, 12 
slackiana, Nucula, 375, 145—28, 29 
slocumi, Hemiaster, 225, 87—10-12 
Heteralosia, 349, 135—36, 37 


smithi, Lucina, 423, 168—24 
Venericardia, 419, 167—15 
Venericor, 419, 167—15 
sobolewskyanus, Goniatites, 577 
socialis, e. Botryllopora. 255, 96—25, 26 
Ctenodonta, 375, 146—6, 7 
Dalmania, 643 

Echinocaris, 650, 279—32, 39 
Hughmilleria, 709, 299—11 
Michelinoceras, 537, 219—4-6 
Orbitolites, 45 
Uintaerinus, 207, 79—31 
sohni, Seminolites, 683, 287—7, 8 
solarioides, Pycnomphalus, 471, 193—21-23 
soledadensis. Tellina, 429, 170—23 
soleniscus, Ostrea, 395, 153—19 
solenoides, Ceratiocaris, 657 
Gervillia, 389 

solidiforme, Rayonnoceras, 555, 228—5 
solidus, Atractites, 595, 249—13 
solitaris, Talbotina, 633, 266—32 
solitarius, Nereidavus, 229, 91—50 
solutus, a, um, Lophospira, 451, 182—25-27 
Loxoplocus, 451, 182—25—27 
Murchisonia, 449 
Truncatulina, 39 
somersi, Delocrinus, 171, 65—15 
spadicea, Cypraea, 500, 205—4 
spartarius, Blothrocrinus, 158, 58—4 
Eupachycrinus, 175, 64—28 
spaskii, Cyclocrinites, 719 
spatiosus, a. Astrodaspis, 223, 85—8, 9 
Zaphrentis, 91 
spatulata, Lingula, 285 

speciosus, a, um, Buchiola, 373, 145—17, 18 
Cardium, 423, 169—6 
Dolatocrinus, 201, 74—16 
Eodiscus, 611, 252—4-6 
Plethorhyncha, 311, 118—71-74 
Promopalaeaster, 211 
Rhynchonella, 311 
Saccocrinus, 191 
Trochurus, 654 
Worthenia, 457, 185—5-7 
spectabilis, Endolobus, 547, 223—13 
Nautilus, 547 

Planorbis (var. spectabilis), 519 
Planorbis (var. utahensis), 519, 213—11-13 
specula, Dictyocha, 11 
speluncaria, Gryphites, 393 
spencei, Nisusia, 293 

spergenensis, Straparolus, 465, 188—6-8 
sphaera, Biloculina, 29 
Echinus, 89—45 
Pyrgoella, 29, 5—7, 8 
sphaeralis, Ethelocrinus, 175, 65—30 
sphaericus, a, uni, Conchyliolithus, 571 
Fusulina, 21 
Nautilus, 571 

sphaeroides, Nonionina, 41 
sphaeroideus, Haplocrinites, 147 
sphaerulata, Pleurotomaria, 453 
Trepospira, 453, 183—19, 20 
sphenoides, Brachycythere, 688, 289—16-18 
Cythere, 688 

sphericus, Pisocrinus, 147, 54—16 
spicatus, Columnal, 209, 79—20 
Neocoleodus, 237, .93—20 
spillmani, Cardium, 425, 169—11 
spinifer, Aglaspis, 705, 298—2, 3, 7 
Dicranograptus, 71, 21—33 
Platycrinites (var. elongatus), 203, 78—23 
spiniformis, Helopora, 265, 100—28-30 
spiniger, Bathyurus, 639, 267—36 
Calvinella, 621, 261—13, 14 
Dikelocephalus, 621 
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spinigorus, a, Gilbcrtsocrinus, 187, 73—5 
Strobilopis, 695, 293-9-12 
spinosissinm, Ehrenbergitm, 41, 10—7 
spinosus, a, um, Aranthocrinus, 185, 72—13 
Aechmina, 005 
Ancyroerinus, 209, 79—30 
Atrypn, 319, 121—4, 5 
Brachy met opus, 039, 275—10 is 
Conus, 50S 

Crucibulum, 489, 199—39 
Culicocrinus, 203, 77—20 
Glyptopleura, 081, 285—52 
Hydreionocrinus, 107 
Olenoides, 619 
Pulaeoconm, 213 
Parnechminn, 005, 280—49, 50 
Reticulariina, 301, 141—9-13 
Spirifcr, 301 
Taeniaster, 213, 81—8 
Tholocrinus, 107, 59—2 
Worthenopora, 271, 103—15, 10 
spinulata, Coenites, 111, 39—9, 10 
spinulicostn, Productella, 347, 135 29, 30 

spinulifer, Deeadoorimis, 109, 00—12 
spinulosus, a, um, Actinocrinites. 193. 77—13 
Batostomella, 258, 98—1-3 
Entomostracitcs, 029 
Parabolina. 029, 263—12-14 
Promopalaeaster, 211 
Triplophyllum, 93, 28—16, 17 
Wachsmuthicrinus, 181, 68—8 
spiralis, Goniatites, 571 
spirata, Natica, 481 

Vermicularia. 491, 201—4 
spiriferoides, Athyris, 333, 127—39-43 
spironema, Gosseletina, 453, 183—33 
spirorbis, Serpula, 231 
spirulaea, Serpula, 233 
spitiensis. Ammonites, 589 
splendens, Arthroaeantha. 197, 78—10 
Cidaris, 219, 83—12, 13 
Gaurocrinus, 187 
Marginifera, 351, 137—19 
Ptychocrinus, 187, 72—19 
spongioides, Solenopora. 717 
spongites, Eschara, 275 
Stylopoma, 275, 104—8 
springeri, Oryptoceras, 549 
Nautilus. 549 

Thamnocrinus, 191, 73—17 
spurius, Cyathocrinus, 154 
squamiforrnis. Craniops, 293 
Orbicula, 293 

squammosus, Virgulina, 35 
squamosus, a, um, Agelarrinites, 131 
Alveolites, 105 
Hamulus, 233, 92—25 
Lepidodi.seus, 131, 49—21 
Pleurocystites, 128, 48—4, 16 
stamineus. a, um, Ancillaria, 511 
Conomitra, 509, 210—4 
Olivula, 511, 210—16 
Olivula (vnr. punctnlifera). 511 
Raphistoma, 449, 181—21-23 
stantoni, Macluritella, 469. 190—15, 16 
Nerinellft. 495, 203-9-11 
Rapana, 505 
Sargana, 505, 207—8, 9 
staufferi, Callograptus, 65, 20—4, 5 
stellaris, Reteocrinus, 183 
stellatus, a, um. Agelacrinus, 129 
Ascodictyon, 250, 95—2 
Cincinnatidiscus, 129, 49—17, 18 
Favistella, 97, 99, 32—6, 7 
Fenestrellina, 263, 99—28 
Gazacrinus, 189, 72—9 


KtrOntuH. Glyphridiseiis, 301 —10 
Hcniirystites, 129 

stclliformis, Orophocrinus, 134, 50—8, 9 
Pentrcmitcvs, 134 
t stenunatuH, Daliimnites, 053 
Synphorin, 053, 273 — 1, 2 
stephani, Leptaena, 339 
stephonsis, Tonkinella, 019. 259—27. 28 
stcphensoni, Aeiinthorerns, 591. 245—3, 4 
stevensana. Doiialdina. 403. 187—25. 20 
atevensi, Giilatcaerinus, 105, 02—2; 04 —15 
stcvcnsoni, Orthorhynchula, 309 
stewartvillensis, Dosiniopsis, 427, 170—10 
stigmata, Oetonaria, 082, 286—23-25 
stillativus, Oyathocrinus, 157, 52—14 
Stellaroerinus, 157, 57—13 
stimpsoni, Aeanthotelson, 097, 294—1-6 
stissingonsis, Olenoides, 017 
stokesi, Platytrochus, 121. 45—20, 21 

Ptyehophyllum. 97, 31-15-17; 32—19. 20 
Tur binolin, 121 

stolonifera. Reptaria. 251, 95—20, 21 
stramineuin, Dcntalium, 523. 214—5, 0 
strecrmvitzi, Tetragamma, 220, hs— 5-7 
strenuelliformis, Proliostracus, 015 
strenuus, a. Agraulos, 017 
Strenuella. 017, 253—18 
striatellum, Clathrodictyon, 59. 01, 18—17, 18 
striaticostatum. Paryphorhynchus. 311, 119—1—3 
striatissimus, Marsupiocrinus, 201, 77—24 
striatocostata, Meekella, 345. 133—9-10 
Plicatula, 345 

striatomarginata, Coelochilina, 673. 283—10 
striatus, a, um, A nomites, 325 
Arachnophyllum. 101, 34—1 
Bullia, 517 

Dichocrinus, 197, 78—3 
Goniatites, 573 
Lithostrotion. 89 
Maclurea, 449 

Maerostylocrinus, 200, 74—5 
Molopophorus, 517, 212—27 
Palaeocrinus, 151, 53—19 
Pallium, 403 
Primitiopsis. 081 
Ptilopora, 265. 100—21 
Ptychaspis. 631. 262—2 
Raphistoma, 449, 181—21-23 
Trvblidium. 437. 174—3 
Venula. 681. 286—10. 11 
strictus. a. um. Climacograptus, 73 
Enterolasma, 85, 24—14-16 
Patraia, 85 
Streptelasma, 85 
strigata, Yoldia. 379, 146 37 

strigilatum, Buecinum, 511 
strigilecula. Ostrea, 395, 153 1*. 18 

strigillaturn, Euneina, 451, 182 31 

Trorhonema. 451, 182—31 
strimplei, Allagecrinus. 149. 56—8 
striolata, Mangelia. 514 
strophomenoides, Orthis. 301 

Orthostrophia, 301, 113—38-40 
Plaesiomys, 297 
Valcourea. 297. 111-21-24 
strzeleekii, Brachymetopus, 639 
stultorum, Cardium, 431 

styloporum. Plcurodictyum.^111, 39—22-24 
subaculeatus, Productus. 347 
subacutus. a. Asterigerina. 39. 10—5 
Tropidodiscus, 443, 178—8, 9 
subaequalis, Batocrinus, 195, /5 5 

Paltodus, 240 

subaequata. Bollia. 667. 281-24-26 
Bythocypris, 683, 287 50-53 

Orthis, 357 
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subuequata, Pionodema, 357, 139—46-49 
subangularis, Ichythyocrinus, 183 , 54—5 
Pentacrinus (var. alaska), 207, 79—8 
Bubannulata, um, Centrocyrtoceras, 543. 222—3 
Turritella. 493, 202—10 
subaraucana, Discorbis, 37, 9 —1 
subarcuatum, Dentalium. 523, 214— 1-4 
subbrevis, Fusispira, 477, 195—18 
Subulites. 477. 195—18 
subbullatus, Ammonites, 579 
Tropltes. 581, 239— 1 , 2 
subcardiformis, Brachythyris. 327, 125 — 9-11 
subearinata, Fascifera, 357, 139—35-39 
Levenea. 353, 138—21-23 
Or this. 353 

subcircularis, e. Monotis, 393, 152 — 29 
Neoglyphioceras, 571, 234 — 6-8 
subrompressa, Corbula, 431, 172 — 12 
Pleuromya, 413, 164 — 31, 32 
suboonicus, a, um, Acrotreta, 289 
Bactrites, 565 
Clathrospira, 455, 184 — 34 
Meekospira. 477, 195 — 10 
Pleurotomaria, 455 
subconstricta, Baylea, 453, 184 — 1-5 
subcoronatus. Conocephalites, 605 
subcostatus, Pleurophorus, 415, 165—33 
Strobeus, 479, 196 — 8 
subcrassus, a, Iocrinus, 143, 53 — 10, 11 
Lunatia. 485. 198 — 26. 27 
subcuneata, Allorisma, 414, 165 — 10. 11 
subcurvata, Prioniodina, 244, 94 — 24 
subcylindrica, Labeehia, 63. 19 — 14, 15 
subdeltoidea, Bairdia, 683, 287 — 37 
subdentatus, Multioistodus, 237, 93 — 10, 19 
subelliptica, Cypricardella, 415 
subelongatus, Subulites. 477, 195 — 26 
subemarginata, Nuculites, 371 
Tellinopsis, 371, 145 — 11 
subglobosus, a, um, Ancillopsis, 511, 210 — 10 
Coelocystis, 129, 48 — 9-12 
Gosseletina, 453. 183 — 32 
Hemicosmites, 129 
subgracile, Ectenolites, 533. 217 — 13 
subhanieli, Eoasianites. 573 

subhemisphericus, Delocrinus. 173. 62—30; 65—7 
sublaevis, Anchura, 497 

Bellerophon, 443, 178—18-20 
Scolopodus, 240 

sublamellosa, Cleiothyridina, 333, 128—3-5 
sublaxus, a, Archimedes, 264. 100—7 
Ophiletina, 467, 189—18-20 
sublevis, Echinocaris, 657, 279—37, 38, 41 
submarginata, Polypora, 264, 100—11 
submcconnelli, Oxytoma, 391, 152—7 
Pteria, 391, 152—7 

subnasuta, um, Clinopistha, 369, 144—4 
Orthodesma, 369, 144—14, 15 
subnodosus, a, um, Glyptocrinus, 183 
Pleurostomella, 37, 8—22 
Stephanozyga, 463, 187—12 
suborbicularia, Ungulina, 373 
suborbicularis, Alveolites, 105 
Ontaria, 373, 145—12-14 
suborbiculata, Bairdia, 683, 287—38 
subovatus. a, um. Alectryonia. 395, 153—20 
Anisomyon, 519, 212—33, 34 
Cytheridea, 689, 290—26-29 
Edmondia, 373, 145—7 
Glycymeris, 383, 148—14, 15 
Haplocytheridea, 689, 290—26-29 
Naticopsis, 475, 194—20, 21 
Ostrea, 395, 153—20 
Semele, 429, 171—9 

subpcrlobata, Palmatolepis. 245, 94—41 
subperuviana, Pulvinulinella, 39 


subplana, Fardenia, 343, 132—36-40 
Leiopteria, 385, 149—6 
subquadrans, Fenestella, 264 
Lyropora, 264 

subquadratus, a, um, Amphiscapha, 465, 188— 29-31 
Amphissites, 671, 282—31 
Cassidulus, 225 
Christiania, 339. 129—1-7 
Composita, 335, 128—13-15 
Leptaena, 337 
Myalina, 393. 153—8 
Ophiceras, 571, 233—21-23 
Orthis, 298 

Plaesiomys, 298, 111—54-58 
Protocardia, 425, 169—14, 15 
Straparolus, 465, 188—29-31 
subradiata. Eurychilina, 675, 283— 17-19 
subramosus. a, um, Homotrypa, 257, 97— 11-13 
Parisocrinus, 154, 57 —20 
Septastrea, 121 

subramulosus, Cydrocrinus, 157, 58—2 
subrectus, a, um, Cimomia, 551, 225—6 
Escharopora, 267, 101—22-24 
Orthonychia, 473, 193—19 
Pentameroides. 305, 115—23, 24 
Pentamerus, 305 
Platyceras, 473, 193—19 
subrostratum, Loxostomum, 35 
subrotundus, Echinodiscus, 221 
Lytospira, 465, 189—7, 8 
subrugosus, a, um, Amphiscapha, 465, 188—34-39 
Helcionella, 439. 175—5-10 
Straparolus, 465, 188—34-39 
subsinuatus, a, um, Hydreionocrinus, 163 
Laudonocrinus, 165, 62—10; 64—10 
Yunnania, 451, 183—8 

subspatulatus, a, um, Barroisella, 285, 107—29-32 
Lingula, 285 
Ostrea, 395, 154—14, 15 
Unio, 399, 158—10, 11 
subspinosus, Coeliocrinus, 159, 59—1 
subspinulosus, Platycrinites, 203, 78—20 
substriatus, Anomalofusus, 507, 208 —17 
Fusus, 507 

subteres, Balanocrinus, 207 
subterraneus, Astacus, 699 
Cancer, 699 

subtilis, Hindeodella, 241 
subtilita, Composita, 335, 128—9-12 
subtortuosa, Gervillia, 389, 150—20 
subtrigonalis, Corbula, 431, 172—3-5 
subtumidus, Ageneracrinus, 209 
subula, Nerinella, 495, 203—12 
subulatus, a. um, Buccinum, 511 
Cytherideis, 689 
Michelinoceras, 537, 219—3 
subumbilicata, Valvata, 487, 199—27, 28 
subumbona, Emanuella, 329, 126—32, 33 
subundata. Lucina, 423, 168—28 
subwilsoni, Terebratula, 313 
succulentus, Dendrograptus, 67 
suciensis, Vanikoropsis, 483, 198—9 
suessana, Beachia, 364, 142—10-14 
Meganteris, 363 
suessi, Agathiceras, 575 

Spiriferina (var. australis), 359, 140—52-55 
sulcatinus. a, um, Bellerophon, 441 
Bucania, 441, 177—12, 13 
Nemodon, 379, 146—48 
Palaeoneilo, 377, 146—25 
sulcatus, a, um, Allorisma, 414 
Aulacophyllum, 101, 34—7, 8 
Caninia, 101 
Cranaena, 364 
Cystiphyllum, 99, 33— 6 , 7 
Delthyris, 327, 125—23, 24 
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auloatua, Demux, 401 

Holteduhlina, 343, 132-30-33 

Lagena, 32 

Leptaona, 343 

Loxoncma, 461 

Pteria, 391, 152—1 

Serpula, 32 

Sulcella, 085. 288—24 

Synbathocrinus, 151, 56—17 

Trigonirhynchia. 313, 120-10-12 

Turbinolia, 121 

Venus, 401 

sulciferus, Spathognathodus, 244, 94 — 2 
sulcomarginata, Bembexia, 457, 184 — 25. 26 
sulzeri, Trilohites. 609 
summacuminata, Bairdia, 683, 287—23 
sumnerensis, Lophospira, 449, 182—14, 15 
Loxoplocus, 449, 182—14, 15 
sundaicum, Paralegoceras (var. evoluta), 573 
supera, Lepidocyclina, 43. 13—4, 5 
superbus, a, um, Aspidites, 577 
Biniuria, 335, 128—29-33 
Coosia, 623, 264—25 
Halobia, 393, 153—2 
Lumbriconereites, 229, 91—45 
Olenoides, 613, 256—20 
supinus, Oklahomacrinus, 167, 56—24; 62—19 
supracingulata, Eotomaria, 455, 184 — 15-17 
supraplicatus, Gyrodes, 483, 198—10-12 
surcularia, Syringopora, 115 
sussexensis, Kloedenia, 675, 282—10; 283 — 40 
swnllovanus, Archimedes, 264 
swallovi. Ammonites, 591 
Blothrocrinus, 158, 58 — 11 
Metoicoceras, 591, 245 — 6, 7 
Schizophoria, 357, 140—8. 9 
swallowi, Phillipsia, 651, 276—4-6 
swantonensis, Paterina, 287, 108 — 4-7 
swartzi, Dizygopleura, 679, 284—31-35 
Kyammodes, 677, 284—40 
sweeti, Holopea, 447 
Sinuopea, 447, 180 — 10 
swezeyi, Scaevogyra, 439, 175 — 21-23 
swifti, Pallium (var. nutteri). 407, 161 — 19 
Pecten (var. nutteri), 407, 161 — 19 
swinderniana, Agaricia, 109 

symmetricus, a, um, Ancyrognathus, "244, 94—27, 28 
Dizygopleura. 679, 284—36, 37 
Holopea. 469, 192—8 
Icriodus, 245, 94—65 
Juresania, 350, 137—4, 5 
Micropedina, 226, 88—11-14 
Platycrinites, 203, 78—26 
Polygnathus, 245, 94—35 
Stuartwellercrinus, 175, 60—19 
Trichognathus, 241 

symonensis, Mazapilites, 585, 241—3-5 
syringoporoides, Tetradium. 103 
syrtalis, Chonetes, 345, 134—21-23 
szajnochai, Dalmanclla, 357 
Isorthis, 357 

T 

tabulatus, a, um, Neptunea, 505, 207—7 
Sulcosipho, 505, 207—7 
Syringopora, 115, 42—3, 4 
Turbo, 457 

Worthenia, 457, 185—4 
tacitus, Oenonites, 231, 91—53 
takwanensis. Emanuella, 329 
tampae, Peyrotia, 493, 201—19 
Turritella. 493, 201—19 
tantilla, Periporosella, 271 
tarri, Agassizocrinus, 177 

Paragas8izocrinu8, 177, 56—31 
taylorana, Lingulina, 32, 6—10 


tnylorcnsis, Ammobuctilitcs. 15, 1 —12 
Haplophriiginiiirn, 15, 1 —16 
Lituolu, 17, 1 —15 

taylori, Rhynchopora, 359, 140—24-26 
tertioosta, Ostreu. 395, 154—12, 13 
tcgrninuls, Oinoid, 209 
tehamaensis, Oxyteuthis, 597, 250— 11 , 12 
telnmntopec, Apiocrinus, 205, 79—7 
teleimi.s, Moiioculus, 517 
telleri, Taxocrimis, 177, 68—5 
tellinoides, Anomia, 409, 163—15, 16 
telum, Diotyophyton, 55 
Prismodictya. 55, 16—15 
tenax, Fcnestrollina, 263, 99—29. 30 
tenellu. Neozaphrentis, 91. 27 —18-20 
Zaphrentis, 91 

toner, Turrilepas, 695, 293—1-3 
tenera, Andrarina, 605, 259—12, 13; 276—25 
Maroma, 42V) 

Trigonostoma, 514, 211—35 
teneris, Perimostocrinus, 161. 64—11 
tennesseeae, Catillocrimis, 149, 55—2 
tennesseensis, Calceola, 99, 32—17, 18 
Centrocrinus, 181 
Ceratopea. 447. 181-14-16 
Euryocrinus, 179, 68—23 
Hormocrinus, 181, 54—6 
Lampterocrinus. 187, 72—18 
Leptellina. 335, 128-21-24 
Merista, 331, 126-56-59 
Periechocrinites, 189, 75—15 
Pisocrinus. 147, 54—18 
Rhizophyllum, 99. 32—17. 18 
Strophomena, 337, 130—15-18 
Trigonirhynchia, 313, 120—8. 9 
tenticulum, Spirifer, 321 
tentor, Eretmocrinus, 195, 76—12 
tenuibrachiatus. Pycnosaccus, 181, 69—11 
tenuioeps, Semicoscinium. 263, 99—32 
tenuicinctus, um, Coleolus, 526, 214—19 
Coleoprion. 526 
tenuicollis, Cladochonus, 113 
tenuicostata, Limnaea. 519 

Pleurolimnaea. 519, 212—22, 23 
tenuifilatum, Actinostroma. 59. 18—4-6 
tenuilineata, Bucanopsis, 443, 179—3-5 
tenuilobatus, Ammonites. 583 
tenuimurale, Hemiphragma, 259, 98—33, 34 
tenuiradiatus, Actinocrinus. 127 
Palaeocystites. 127, 47—16-19 
tenuirama, Rhombopora, 267, 101—9-11 
tenuirugosus, Polygonal, 209. 79—22 
tenuis, Climacograptus, 73 
Helopora. 265 
Rhapalonuria. 250 
Volborthella, 531. 217-6-8 
tenuisculptus, Actinocrinites, 193, 77—14 
tenuiseptatum, Heliophyllum, 97 
tenuiseptum, Cameroceras, 535, 218—7, 8 
tenuistriatus, a, um, Ammonites, 587 
Cardium, 425, 169—2-4 
Cypricardella, 415, 166—2 
Granocardium,* 425, 169—2-4 
Parallelodon, 379, 146—45 
terebra, Loxonema, 461, 186—21 
Turbo, 491 

terebrata, Zaphrentis, 93 
terebratuloides, Buchia, 395, 153—15, 16 
terebreviformis, Subulites, 477, 195—17 
terebriformis, Archimedes, 264, 100—4 
termieri, Yunnania, 451 
terminalis, e, Allorisma, 414, 165—10, 11 
Orbicula, 289 
Trematis, 291, 109—13-15 
terranovicus, a, Conocoryphe, 609, 253 5 

Hyolithes, 525. 215-27-30 
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ters:i, Resserella, 353, 138—19, 20 
tesselatus. a, Cancellaria, 515 
Oryptolithu.s. 643, 267—2-5 
Mitra, 509 

tossini, Paradoxides. 615 
testudinarius, a, Marsupites, 207 
< )rthis, 353 

totrahedra, Wellcrella, 315 
tourer. Conocephalites, 605 
Ptyohoparia, 605, 253—6 
texanus, a, um. Ammonites, 593 
Arcopagia, 425, 169—20 
Arionellus, 635 
Bathyufus, 635 
Boesites, 569. 233—6, 7 
Buccitriton. 501, 206—6 
Oyprimeria, 425, 169—20 
Daraelites, 569 
Dimorphoceras, 575 
Doroeidaris, 219, 226, 83—8-11 
Dungulia. 122, 45-33-37 
K nail aster, 226, 86—16-18; 89—20. 21 
Endelocrinus. 173, 65—10 
Exogyra, 397, 156—7, 8 
Haplostiche. 13, 1—7, 8 
Hemiaster, 225, 87—7-9 
Huenella, 301, 114—15 
Lepidocyclina. 47, 13—6 
Lophosmilia, 121, 45—27-29 
Loriolia. 226. 89—13. 14 
Macraster, 225 
Malonophyllum, 87 
Monopleura, 421. 168—6, 7 
Mortoniceras, 593, 247—6*-8 
Neithea, 405, 161—2 
Neodirnorphoceras. 575, 236—5, 6 
Neospirifcr. 325. 125—3, 4 
Orbitolina. 31, 6—2 
Pecten, 405. 161—2 

Phyinosorna. 219, 226, 83—17-19: 89—9 
Pleurocora, 119, 44—13 
Protocardia. 425, 169—16 
Pseudosehwagerina, 25, 4—28, 29 
Pulvinulinella, 41, 10—10 
Reoph'ax, 13, 1—6 
Salenia, 219, 226. 89—4, 5 
Svntrophia, 301 
Toucasia. 421, 168-3-5 
Trierepicephahis, 635, 262—25-28 
Volutoderma, 509, 209—22 
Waageriophyllurn, 89, 25—30 
texasensis. Ethelocrinus, 175, 65—31 
tcxta. Ryringothyris, 363, 142—27-29 
tcxtilis, Actinopteria, 391, 152—17 
Artinopteria (var. arenaria), 391 
Buoanopsis, 443, 179—1, 2 
Chiton, 527 

texturata. Ophiura, 213 
Volutoderma, 509 
thalloidc, Dentalium, 523, 214—17 
thallus, Cadulus, 523, 214—30 
thedfordensis, Miorocyelus, 85, 23—19-23 
Mucrospirifer, 321, 122—15, 16 
thiemi, Forbesiocrinus, 181 
thoas, Spyroceras, 541, 221—7 
thomasi, Clionoides, 57, 17—20 
thompsoni, Cornuspira, 29, 5—9 
Cvrtogomphoreras, 561, 230—14 
Oienellus, 613, 253—4 
Olenus, 613 

Tulotoma, 487, 199—23-26 
thori, Beyriehiopsis, 685, 288—10-13 
thouarsi, Eucidaris, 89—41, 42 
thureaui, Didymograpsus, 69 

Goniograptus (var. postremus). 69, 21—2 
tiaraeformis, Ichthyocrinus, 183 


tibeticus. um, Aulosteges, 349 
Ophiceras, 569 
tigris, Cypraea, 500 

tinctum, Epitonium, 481, 197—24, 25 
Nitidiscale, 481, 197—24, 25 
tinea. Beyrichona, 657, 278—6 
tioga, Cariniferella, 353, 138—34—38 
tippana, Aphrodina, 427, 170—17, 18 
Dreissena. 413. 164-28-30 
Fusus, 507 
Harpago, 499 
Meretrix, 427, 170—17, 18 
Turritella. 493 

titan, Ostrea, 397, 154—21, 22 
tombigbeensis, Cytherelloidea, 687, 289—6 
tomlinsoni. Bythocypris, 683, 287—61 
tonolowayensis, Beyrichia, 675, 283—33 
tonsum, Aspidodiadema, 89—37 
tontoensis, Anoria, 605, 258—18 
Dolichometopus, 605 
toreuma, Glyptagnostus, 600 
tornatilis, Volut.a, 515 

torquatus. Schistocrinus, 165, 62—12; 64—8 
torquia, um, Campophyllum, 91 
Caninia, 91. 28—4-6 
torrubiae, Tylostoma, 483 
torta, Euritina, 275. 104—2 
tortilis, Cyrtospira, 477, 195—16 
Subulites, 477, 195—16 
Tretocycloecia, 251, 96—2, 3 
totuliformis. Ophileta, 449, 181—25 
tourteloti, Nebraskacrinus, 159, 60—13 
trabeatus, Fusus, 500 
Levifusus, 501, 205—20 
trachea, Dentalium, 491 
tranquebaricum, Buccinum, 503 
transitans, Paedeumias, 615, 254—18 
transversalis, Plectodonta, 335, 128—34—36 
transversus, a. um, Atrypa, 445 
Bradfordoceras, 551, 226—10 
Dinorthis, 298. 111—45, 46 
Naticopsis, 475, 194—24 
Orthambonites, 295 
Paryphorhynchus, 311 
Terebratalia, 365, 143—50, 51 
trapeca, Prototreta, 289, 108 29—33 

trapezoidalis, Astarte, 417, 166—25, 26 
trapezoides, Thracia. 415. 165—24, 25 
traquairii, Cheirodata, 227 

Protocaudina, 227, 90—11-13 
traski, Acteon, 515, 211—32 

traversensis, e, Diversophyllum, 93, 28 27-29 

Zaphrentis, 93 

travisensis, Montastrea, 119, 44—3 
trechmanni, Pseudorbitoides, 45 
trentonensis, e, Cameroceras, 535 
Coeloclema, 253, 96—8 
Oonularia, 77, 22—29, 30 
Craniops, 293 

Hormotoma, 459, 185—23, 24 
Platystrophia, 299, 113—28, 29 
Rafinesquina, 337, 129—24 
Tetralichas, 654, 270—9, 10 
Vellamo, 297, 106—14; 111-32-35 
triacontadactylus, Actinocrinites, 193 
triangularis, Ambolodus, 237, 93 7, 8 

Gaudryina, 18, 2—10 
Healdia. 682, 287—3 
Lumbriconereites, 229, 91 33 

Valvulina, 18 

triangulatus, Stereocrinus, 201, 74 23 

triangulus, Ecculiomphalus, 467, 189 21, 22 

tribuloides, Cidarites, 219 
tribulosum, Orthonychia, 473, 193 8 

Platyceras, 473, 193—8 
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tribulus, Murex, 505 

tricarinatua, a, uni, Lcaia, 000, 279—30, 31 
Pharkidonotus, 445, 179—21-23 
Textulnria, 18 
Trochonema, 451, 182—32 
Trochonemopsis, 451, 182 32 

Verneuilina, 18 

tricenaria, Hespororthis, 297, 111 1-5 


Orthis, 295 

triceps, Neoshumardites, 575 
trichotomum, Lithodondron, 117 
tricollis, Bellornatia, 009, 281 51, 52 

tricornis, Cryptographs, 75, 22—11 
Diplograptus, 75 
Kynmmodes, 077, 284 38, 39 

tritcostatus, a, Ecphora, 505, 208 5 

Lyriopecten, 403, 160 13 

tridens, Scaphites, 591 
triforata, Crisisina, 251, 95 23, 24 

Idmonea, 251, 95 23, 24 
trigona, Allomorphina, 41 
trigonalis, Epiaster, 225 
Ostrea, 397, 154 19, 20^ 

trigonostoma, Delphinula, 514 
trigonus, Palinurus, 699 
trilatera, Clavulina, 18 

trilateralis, Ranapeltis, 682, 286-15-47 

trilineata, Area, 383, 148 10 

trilira, Turritella, 493, 201 13 

trilix, Bembexia. 457, 184 27, 28 

trilobatus, a, Bucanella, 441, 176 15, 16 


Codaster, 134 

trilobitus, Anthracomartus, 709^ 300 3. 4 

triloculina, Ammochilostoma, 17 
Glyphostomella, 17, 1 18, 19 

trimera, Pseudolepidina, 43, 12 3, 4 

trinitiense, Cytheropteron. 691, 292 8-10 

Eocytheropteron, 691, 292—8-10 
trinodiferus, Calytraphorus, 500. 204—7. 8 
trinuclea, Composita, 335, 128 -16-20 
triplesana, Stricklandia, 307, 11/ 1-3 

triplicata, Creonella, 480, 197 4 7, 18 
triptum, Uromitra. 509, 210—17 
Vexillum, 509, 210—17 
tripunctatus, Tricrepicephalus, 635. 262 11 

triqueter, Nuculites, 377, 146—15, 16 
triquetra, Gosselettia. 387, 150—6 
Prismopora, 270, 102—21 
triseptatus, Sowerbyites, 335, 128 25-28 

trisulcatum, Stroboceras, 545, 223 2, 3 

tritone, Busycon, 501, 206—14 
trivolvis, e, Atopochara, 713, 303 13 

Ryticeras, 545, 222—16-18 
trivolvus, Fusus, 501 
Perissolax, 501, 206—4 
trochidiformis, Rotalia, 39 

trochiformis, Paludotrochus, 485, 199 12, 13 

Viviparus, 485, 199—12, 13 
trochus, Eoptychia, 461, 186—26 
troosti, Bellerophon, 443, 178—12-14 
Cacabocrinus, 201 
Clarkeocrinus, 201, 74—1 


tropidophorus, a, Murchisonia, 449 
Pleurophorus, 415, 165—31 
troyensis, Fordilla, 660, 279—5, 6 
trunca, Tholiasterella, 56, lfr—17, 18 
truncatus, a, um, Bythocypris, 683, 287 39-41 

Cucullaea, 379, 147—3 
Idonearca, 379, 147—3 
Ischyrodonta, 381, 148—3, 4 
Kirkbyella, 671, 282—45, 46 
Mya, 431 

Productella, 347, 135—21-23 
Seminolitea, 683, 287—9 
Sphenotus, 414, 165—3 
Xestoleberis, 693, 292—36-40 


tuberculutus, a. um, Agttnsf.iiH, 675 
Bnttua, 675 

Beyrichia, 675, 283—32 
Busyron, 501. 206—18 
Chiton, 527 
Facet ul, 209, 79—15 
KochieUa, 613 

Odontoplcura, 051. 271 —11-13 
Rhodorrinitcs, 185, 73—6 
Stioinatoporclla, 61, 18—21, 22 



Urreolabrum, 480, 197—1 
tuberculosa, Nerinea, 495 

Trcmatopora, 261. 99-14-16 
tul>erosus, a. um. Emnion.sia, 109. 38—6, 7 
Entomis, 687 

Eucladocrinus, 205, 78—30 
Gilbertsoorinus. 187, 73 —1, 2 
Hydnoceras. 55. 16—19 
Linguliim, 37 

ManiiHopora. 276. 10-1 —12. 13 
tubifer. Murex. 503 
tuhifera, Fletcheria, 103 
tubuliferus, a, Creniacrinus. 145, 55—7 
Tubulibairdia. 685. 288—6. 7 
tulipa, Murex, 507 
tumens, Venus. 427 
tumcscens, Neidium, 301—37 
turnidulus, Decadocrinus, 169, 59—7 
tumidus, a, um, Acratia, 685, 288—14—16 
Astrodaspis, 223, 85—4, 5 
Bonniella. 609. 256—19 
Cardiodella. 239, 93—17, 18 
Cardiodus. 237 
Cibolocrinus, 183, 56—15 
Cyathocrinites, 154, 57—27 
Eunicites, 229, 91—30 
Hybocrinus, 151, 53—3 
Leperditella. 664 . 280-32-34 
Triticitcs, 23, 4—30-32 
Trophocrinus, 149, 56—II 
tumulus, Cypraea, 500, 205 5, 6 

tuomeyana, Natica, 483 

Vanikoropsis. 483, 198—7, 8 
turbinatus. a, um, Cibolocrinus, 175 
Favosites, 107, 37—5 
Lichenopora. 251 
Muricites, 459 
Platyceras. 473, 193—13. 14 
Platyostoma. 473, 193—13, 14 
turbiniformis, Euconospira, 457, 185 11 

Pleurotomaria, 457 

turgidus, a, um, Cadulus, 523, 214 26 

Girtyella. 365, 143-21-23 
Strepsidura, 501 

turritella. Stegocoelia. 459. 185—19 
typicalis. Antagmus, 605, 253 6 

Apographiocrinus, 158, 56 21; 62 22 

Atactoporella, 257, 97 3-5 

Bryantodina, 243, 94 25 

Climacograptus, 73, 21 34 

Coleoloides, 526. 214—20. 21 
Euptychaspis, 625 , 264—27 
Lonchodina, 243 
Nothognathella. 243, 94 26 

Oedorhachis. 601, 251 18 

Oryctocephalites, 613, 25/ 14, 15 

Pachyaspis, 615, 255—7, 8 
Polygnathellus. 245, 94 52-54 

Ranapeltis, 682 
Saukiella, 633. 260-26-29 
Schizambon. 287, 108-21-24 
Taxioura, 617, 259—23, 24 
Zacanthoides, 619, 257 20-22 

Zittelella, 51 

typicus, a, um. Acratia, 685, 288 17, 18 

Atactotoechus, 257, 258 
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typicua. Bicaspis, 607, 259—17, 18 
Bryantodus, 243 
Clappaspis. 009, 255—12 
Deltatreta, 298 
Dichognathus, 243, 94—10 
Diparelasma. 299. 112—31, 32 
Eopteria, 659 

Girtycoelia. 50. 17— 12 , 13 
Marginifera, 351 
Ozarkina, 465, 188—43 
Ozarkodina, 244 
Palaeacmaea, 437, 175—4 
Schizopea, 447, 180—12-14 
Soleniscus, 479, 196—15. 16 
Spathella, 414, 165—7 
Tritoechia, 298, 112—9-14 
Turbonilla, 481 

typus. a, um, Allocrinus. 200, 73—18 
Ampheristoorinus, 154, 54—28 
Arapahoia. 019, 263—17, 18 
Bassleratia, 669, 281—54-57 
Beckwithia, 705, 298 —1 
Cibolocrinus, 181 , 56—16 
Ctenocrinus, 200 
Curtognathus, 239 
Erismodus, 237 

Erisocrinus, 173, 62—27; 65—28 
Gilbertsocrinus, 187, 73—3 
Isotomocrinus, 149, 52—11 
Kirkbyelia, 071, 282—47 
Marjumia, 613, 258—17 
Mastigobolbina. 675, 283—49. 50 
Merista, 331, 126—60-62 
Merocrinus, 155, 53—16 
Microcoelodus, 241, 93—70 
Orthoceras. 539 
Ottawacrinus, 158, 53—24 
Palaeanatina, 371, 144—29 
Palaeocaris, 697. 294—7, 8 
Phyllograptus, 70, 21 —11 
Schultzicrinus, 154, 57—5. 6 
Striacooeras, 539, 220—-6, 7 
Sygoaulocrinus, 145, 52—7 
Syringothyris, 363 
Tanaocrinus. 189, 72—3 

U 

uberi.s, Mendacella, 355, 138—39-42 
Orthis, 353 

uddeni, Neozeacrinus, 167, 62—15; 63—22 
Plummcricrinus, 161, 63—18 
Prorichthofenia, 351, 138—43-45 
Pseudoschwagerina, 25, 4—25, 26 
Schwagerina, 25 
Timorites. 577, 237—2, 3 
uhleri, Lucina, 423, 168—26, 27 
uhligi, Spiticeras, 589, 244—11, 12 
Streblites, 583, 240—15, 16 
ulrichi, Camerocrinus, 209, 79—34 
Climacograptus, 73, 21—36 

Cyathus, 665, 280-45-48 

Cyrtograptus, 77, 22—25 
Dekayella, 258 
Hercoglossa, 549, 225—7-9 
Homotelus, 647, 268—8 
Metaconularia, 79, 22—31 
Newsomella, 414, 164—34, 35 
Onychocrinus, 179, 69—15 
Plaesiomys, 298 
Solenopleurella, 617 
umbellata, Discoporella, 273, 103—24 
Lunulites, 273 
umbellifcra, Aulopora, 113 
Romingeria, 113, 40—10, 11 
umbilicatus, a, um, Adeonellopsis, 276, 104—18 
Anomphalus, 473, 193—27—29 


umbilicatus, Domatoceras, 549 
Drillia, 513 

Eukloedenella, 677, 284—5-8 
Euomphalus, 465, 188—18, 19 
Helicotoma, 467, 189—16, 17 
Pleurotomaria, 451 
Roubidouxia, 447, 180—6 
Straparolus, 465, 188—18, 19 
Trochonema, 451, 182—33 
umbonatus, a. um, Ambocoelia, 329, 126—21-26 
Cyrtina, 359, 140—40-42 
Inoceramus, 389, 151—13, 14 
Orthis, 329 

Volviceramus, 389, 151—13, 14 
Xanthiopyxis, 301—14 
umbrosus, Actinocrinus, 193 
Teleiocrinus, 193, 77 —1 
umzambiensis, Meretrix, 427 
unabundus, Inoceramus, 389, 151—9, 10 
unca, Crepicephalus, 635 
Uncaspis, 635, 266—25-27 
undatus, a, um, Buccinum, 503 
Clionychia, 387, 150—4 
Cymella, 415, 165—23 
Pholadomya, 415 
Plectoceras, 543, 222—10 
Plectoceras (var. orcidentale), 543 
undosus, a, um, Alveolites, 105, 36—9 
Collenia, 717, 303—33. 34 
Eulepidina, 47, 13—13 
Lepidocyclina, 47, 13—13 
Pterinopecten, 403, 160—6-8 
undulato-plicatus, Inoceramus, 389, 151—2 
undulatus, a, um, Aulacera, 63, 19—16, 19, 20 
Beatricea, 63 
Chaetetes, 259 
Conularia, 77, 22—35, 36 
Cyrtoceras, 545 
Halloceras, 545, 222—14 
Lytospira, 465, 189—5, 6 
Orthonota, 369, 144—9, 10 
Phragmodus, 241, 93—49, 50 
undulifera, Tellina, 429, 170—-26 
unguiformis, e, Platyceras, 473, 193—5-7 
Proplina, 437, 174—7, 8 
unguis, Patella, 285 
ungula, Belosepia, 597, 250—19-21 
Bollia, 667, 281-33-35, 67-69 
Homalophyllum, 91, 28—18-22 
Zaphrentis, 91 

uniangularis, e, Goniatites, 567 
Tornoceras. 567, 231—12, 13 
uniangulata, Helicotoma, 467, 189—14, 15 
unicornis, Dorycrinus, 195, 76—5 
Primitiella, 665, 281—5-7 
unicostata, Leptaena, 343, 132—26, 27 
unicus, um, Abrotocrinus, 159, 59—15 
Lithostrotionella, 89 
unilineata, Terebra, 511, 210—24, 25 
unioniformis, Isocardia, 373 
unionoidea, Ischyrodonta, 381, 148—1, 2 
unisulcata, Atrypa, 333 
Pent ago nia, 333, 127—37 
universa, Candorbulina, 41, 11—2, 3 
uranJa, Burnetia, 621, 263—25, 26 
Ptychoparia, 621 
urei, Bellerophon, 445 
Spirifer, 329 
Tabulipora, 259 
urii, Cidaris, 217 
urna, Apical, 209, 79—21 
utahensis, Anomalorthis, 298, 112—4-8 
Cryptorhytis, 507, 208—9 
F&sciolaria, 507, 208—9 
Kiwetinokia, 53, 16—11 
Lima, 409, 163—12 
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utahonsis, Tenticospirifcr, 321, 121—45, 50 
uvasana, Crassatollitcs, 419, 107—11 
Pitar. 427, 170—21 
Turritella, 493, 202—15 

V 

vadosus, Crasaatellitcs, 419, 107—1-3 
vagans, Hyperammina, 15 
valencionnesii, Eupatagus, 220 
valens, Vosocrinus, 154, 57—2 
valeriae, Dibunophyllum, 89, 25 23—25 

validus, a, Modiolopsis, 409, 103—28 
Scytalocrinus, 109, 59—11 
vallata, Zygosella, 077, 284—3. 4 
vancortlandti, Carabocrinus, 153, 53—0 
vancouverensis, Arniotites, 581, 239 3 

Elysastraea, 119, 43—29-31 
vanhornei, Phacelocrinus, 171, 00—5^ 
vaningeni, Cylindrotopsis. 479, 190—7 
vannoiti, Thylacocrinus, 185 
vanuxemi, Agoniatitcs, 505, 231 9, 10 

Aturia, 549, 225—12, 13 
Criapella, 327, 125—25 
Goniatites, 565 
Trimerus, 654, 272—32 
vanvleeti, Aviculopecten, 401, 159—24 
varia, Constcllaria, 259, 98—14, 15 
Phyllodictya. 269, 102-8-10 
variabilis, Aulosteges, 349 

Balanophyllia, 122, 46—17-19 
Douvillinella, 341, 132—12, 13 
Linthia. 220, 87-17-21 
Turritella, 493. 202—8 
varians, Apatognathus, 240, 93—59-01 
Camerella, 303 
Diaperoecia, 251, 95—26 
Nereidavus, 229, 91—46 
Ptychospirina, 475, 194—&-5 
Taphrognathus, 246, 94—66-68 
Zittellella, 53. 15—8, 9 
varicosum. Cyclonema, 471, 192—25, 26 
varicus, Bilobites, 355, 138—49 
variolata, Chonetes, 345 
variosum, Cytheropteron. 693, 292—11-13 
varro, Dolichometopus, 625 
Housia, 625, 265—9 
vasulites, Bellerophon, 443 
vaughani, Acteon, 515, 211—29 
Cythereis, 688, 289-13-15 
vaupeli, Diamesopora, 253 

Nicholsonella, 259, 98—31, 32 
velascoensiB, Allomorphina, 89, 10—12 
velatus, a, um, Calyptraphorus, 499, 205—1-3 
Caiyptraphorus (var. compressus), 499 
Calyptraphorus (var. nodovelatus), 205—1-3 
Rostellaria, 499 
velebitana, Mizzia, 302—1 
velus, Taonurus, 719, 303—25 
vendryesiana, Bulla, 517, 212—24 
venosa, Carnarvonia, 655, 277—5 
Rhapalonaria, 250, 95—1 
ventralis, Kloedenia, 675, 283—39 
Monoceratina, 693, 292—26-30 
SafTordia. 371, 144—33, 34 
ventriclefta, Pyxiprimitia, 665, 281—8, 9 
ventricornis, Zygobeyrichia, 675, 283-41 
ventricosu8, a, um, Actinocrinus, 193 
Cavolina. 517, 213-25-27 
Coeliocrinu8, 159, 55—20 
Cuspidaria, 415, 165—26 
Cyrtospira, 477, 195—21 
Fusispira, 477 

Naticopsis, 475, 194—17-19 
Nucleospira, 331, 127—8, 9 
Nucula, 375, 145—26, 27 
Physetocrinus, 193, 77—7 


ventrirosuB. Platyrorns, 473, 193—3, 4 
Platyostoinii, 473, 193—3, 4 
Sulphites, 591, 244—10 
Spirifer, 331 
Strobeus, 479 
Suhulitcs, 477, 195—21 
Triticites, 23. 4— 34-30 
UiicivaiiliiM. 313. 119—38-4! 

Whitclla, 581. 147—21, 22 
ventri punctata, Zygohcyrirhia, 075, 283—42-44 
vontrocarinatr., Vnlrotirea, 297, 111—25, 20 
ventrosvi. EurychiHim, 075, 283—21, 22 
I venulosu, Bniln-lla. <107, 270—20 
vonustula. Hypothyridina, 315, 120—5-7 
venustiis, a, um, Builiaspis, 007. 253 —19 
Fimbrispirifor, 323, 122—32-34 
Pararca, 373 
Pecten. 405. 101 —13 
Spirifcr. 323 

Stcnoscisnm, 315, 120—38-40' 
vcrmicauda, Hyrnenocaris, 055 
vermicula, Helminthozyga, 403, 187 —14, 15 
vermicularis. Scrpula, 231 
Trigonopora, 270 

vermontanus, Olenellus. 613, 253—1 
vermontensis, Centropleura. GOO. 254—16 
verneuili, Anastrophia, 303, 114—48-52 
Billingsastruea, 97, 31—7 
Nueleorrinus, 135, 51—3-0 
Orthis, 297 
Pentamerus. 303 
Phillipsastraea, 97 
Spirifer, 321 

verneuilianum, Baryphyllum, 85, 23—34-37 
Eridophyllum, 89 
Macrocrinus, 197, 76—19 
verrucosus, a, um, Actinocrinites, 193, 76—1 
Oribrilina, 275. 104—17 
Dalmanites, 643. 273—27-29 
Platycrinites, 203, 78—18 
Reptolunulites, 275, 104—9, 10 
Venus, 425 

vertebralis, Huronia. 553, 227—7 
vertebroides, Turritella. 491, 201—9-12 
verticalis, Scolithus, 234, 92—35 
verticillata. Syringopora, 115, 41—21 
verus, a, um, Astartella, 417, 166—15 
Delocrinus, 173, 65—6 
Eumetria, 361, 141-38-41 
Retzia. 361 
Rhodocrinites, 185 
Sinuopea, 447, 180—8 
vesicularis, Discorbis, 37 
Gryphaea, 397, 155—12 
Orbitolina, 43 
Ostrea. 397 

vesiculata, Hallia, 93. 29—19 
vesiculosum, Clathrodictyon, 59, 61, 18 12 

Clathrodictyon (var. minutum), 59, 18—13 
Cyathophyllum. 101 
Cystiphyllum, 99, 101 
Mesophyllum, 101, 33—16, 17 
vesperalis, Diabolocrinus, 185, 72 16 

vespertinus, a. Ammonites, 593 
Ostrea, 397, 155—3 
veternus, Planorbis, 519, 213 20, 21 

vetulum, Campeloma, 487, 199—20, 21 
vetusta. Helix, 521, 213 18, 19 

Mesalia, 495, 203—6 
Pileopsis, 473 
Solemya, 369, 144—1, 2 
vicina, Strophomena, 337, 130—6, 7 
vicksburgensis, Acrohelia, 121, 44 10, 11 

Cytherelloidea, 687, 289—2 
Spirillina, 37, 9—6 

vicksburgica, Floridinella, 273, 275, 104 o 
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vicksburgica, Steganoporella, 275, 104—6 
Tubucellaria, 275, 104—3, 4 
victoricnsis, Leopoldia, 589, 243—6, 7 
virtons, Kossmatia, 587, 243—1-3 
vigilans, Dalmanites, 643, 273—13-16 
Vogdcsia. 654, 268—20. 21 
viiirta, Murchisonia, 459, 186—3 
vinitacnsis, Healdia, 682, 287—1, 2 
virgatum, Araeonema, 471, 192—32, 33 
Auriptygma. 479 
Leptoptygma, 479, 196—19 
virginarius, Plaxocrinus, 163, 63—2 
virginiana, Egouena, 509, 210—6 
Marginalia, 509, 210—6 
virginicus, a, um, Bonniella, 609, 256—17 
Lemintina, 491, 201—3 
Prozacanthoides, 617, 257—7 
virginiensis, Ptychoglyptus, 337, 128—37, 3H 
viridis, Pinnularia, 301 —19 
vitellus, Nerita, 485 
vitruvia, Liospira, 453, 183—9-12 
vittatus, Euphemites, 445, 179—29-31 
viverosi, Idoceras, 585, 242—6, 7 
viviparus, a. Helix, 485 
Spirillina, 37 

volborthi, Camerella, 303, 114—36-38 
volkelianus, Anthracomartus, 709 
volutatus, Ecculiomphalus, 467, 189—28-30 
vomer, Oryphaeostrea, 397, 155—1, 2 
Ostrea, 397. 155—1. 2 
vulgaris, Balanus, 695 
Chara, 713 

Chara (var. foetida), 713 
Cucullaea, 379. 147—7, 8 
Cyclopina, 705, 298—5, 6, 12 
Idonearca, 379, 147—7, 8 
Mimeila, 299 
Myophoria, 401 
Zanthopsis, 701, 297—23-25 
vulgatus, Deloerinus, 173, 65—19 
vyschetzki, Trigonia, 401, 159—8 

W 

waageni, Xenodiscites, 569, 233—10 
Xenodiscus, 569, 233—13-15 
wabashensis, Marginifera, 351, 137—27, 28 
wachsmuthi, Barycrinus, 154, 57—18 
Batocrinus, 195, 75—6 
Catillocrinus, 149, 55—1 
Linocrinus, 167, 59—3 
Nipterocrinus, 181, 69—2 
Synbathocrinus, 151, 55—10 
wacoensis, Kingena, 365, 143—32-34 
Lima, 409, 163—11 
wahtubbeanus, Chlamys, 407 
Pecten, 407 

walcottanus, a, um, Holmia, 619 
Olenellus, 619 
Wanneria, 619, 253—20 
walcotti, Aphelaspis, 619, 263—31 
Drumaspis, 623, 264—33 
Kingstonia, 627, 263—1, 2 
Lingulepis, 285, 107—6, 7 
Productella, 349, 135-24-26 
Stromatocystites, 129, 49—11 
waldronensis, Parmorthis, 353, 138—31-33 
walkeri, Acanthograptus, 67 
waltonensis, Aphera, 515, 211—36 
Conus, 513, 211—6, 7 
wandeli, Pourtalesia, 89—30-32 
wannensis, e, Glabrocingulum, 455, 184—24 
Neozaphrentis, 91, 27—23-26 
wanneri, Yorkia, 287, 108—18—20 
wapanuckensis, Paraparchites, 664, 280 24, 25 

wardensis, Cytherura, 689, 291 20-22 

warrenana, Cymbophora, 431, 171 21, 22 


warreni, Mariacrinus, 199 
Scaphites, 591, 244—6 
Trupetostroma, 59, 18—10, 11 
wartae, Perisphinctes (var. antecedens), 587, 242—10-12 
washburnei, Schizopea, 445, 180—11 

washingtonensis, Nuculana, 377, 146—35 ^ 

washitae, Macraster, 225, 226, 88—9, 10 
washitaensis, Gryphaea, 397, 155—6, 7 
watersi. Hastigerinella, 41, 11—7 
watersianus, Rhodocrinites, 185, 73—8 
wauwatosense, Geisonocerina, 539, 219—9 
Orthoceras, 539 

weatherfordensis, Paracypris, 687, 288—53, 54 
webbervillensis, Vaginulina, 32, 6—16 
webbi, Lumbriconereites, 229, 91—36 
weedi, Ehmania, 609 
welleri. Cheirurus, 641, 272—11, 12 
Eoasianites, 573, 235—13, 14 
Gonioloboceras, 573, 234—22, 23 
Scalarituba, 234, 92—31, 32 
wetherbyi, Poteriocrinus, 171 
Tholocrinus, 167, 59—4 
wetherelli, Acteocina, 515 
wewokana, Cytherella, 685, 288—32 
wheeleri, Asaphiscus, 607, 258—9 
Schizodus, 401, 159—1, 4 
whidbornei, Kyammodes, 677 
whiteavesi, Aparchites, 664, 280—20 
Eutaxocrinus, 177, 68—16 
Hormotoma, 459, 185—29 
whitei, Cardium, 423. 169—6 

Epiaster, 225, 226, 87-1-3; 89—6 
Ethmocardium, 423, 169—6 
Haustator, 491, 201—6 
Lucina, 423, 168—24 
Metacypris, 693, 291-38-42 
Metoicoceras, 591, 245—8-10 
Periechocrinites, 189, 75—14 
Turritella, 491, 201—6 
whitfieldi, Austinella, 298 

Chariocephalus, 621, 264—11-13 
Glossograptus, 75, 22—19 
Hemiphragma, 259, 98—25, 35 
Perissolax, 501, 206—1-3 
Placenticeras, 595, 249—1, 2 
Platycolpus, 629, 260—20, 21 
Streptacis, 463, 187—22-24 
Taxocrinus, 177, 69—6 
whitii, Rhynchonella (var. praecursor), 309 
Stegerhynchus, 309, 118—31-33 
whitneyi, Astrocoenia, 115, 42—16 
Cyrtospirifer, 321, 121—53-55 
Ethmophyllum, 57, 17—19 
Lithostrotion, 89, 26—4, 5 
Medlicottia, 569, 233—8, 9 
Omphalotrochus, 467, 191—21 
Peregrinella, 317, 120—64, 65 
whortani, Artinskia, 569, 232—16, 17 
wichitaensis, Chariocephalus, 621, 264—14, 15 
wilckensiana, Beyrichia, 675 
wilcoxensis, Spiroloculina, 29, 5—6 
wildridi, Aulacosphinctes, 587, 242—14, 15 
williamsi, Natica, 485, 199—5, 6 
Tellina, 429, 170—24, 25 
williamsoniana, Cytherella v 687 
Cytherelloidea, 687, 289—1 
wilsoni, Climactichnites, 719, 303 3/ 

Cyathocrinites, 154, 54—21 
Laurelocrinus, 200, 73—*19 
Mysticocrinus, 153, 54—23 
winchelli, Atactotoechus, 258 
Favosites, 107, 37—3, 4 
winslovi, Temnocheilus, 547, 224 1, 2 

wintoni, Bigenerina, 17, 2—3 
wisconsensis, Idahoia, 625, 265 17 

wisconsinensis, Haplograptus, 69, 20 7, 8 
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wiaconainonsis, Lophospira, 440, 182—8, 0 
Loxoplocus, 440, 182—8, 0 
wiatoo, Nevadococlia. 51, 15—10, 17 
wolfcampensis, Aulosteges, 340 
woodfordi, Colpocaria, 057, 270—17-10 
Spathiocaris, 050, 270—25—20 
woodi, Arenicolites, 234, 02—20, 30 
woodiann, Mnzonin, 700, 300—0-0 
woodmani, Pnchyphyllum, 07, 32—1, 2 
Pentreinitos, 135 
Tricoclocrinus, 135, 51—13-10 
Troostocrinus, 135 

woodwardensis, Eucythere, G80, 201—10, 17 
Loxoconcha, 001, 201—20-31 
woolgari, Ammonites, 503 
Prionotropis, 503, 247—1, 2 
woolmani, Trochocyathus, 121, 45—5-7 
woolworthana, Schuchcrtclhi, 343, 132—49-51 
woosteri, Ceduria, 021, 264—8-10 
wordensis, Parafusulina, 25 
wortheni, AgaVicocrinus, 195, 70—22 
Archimedes, 204, 100—3 
Pseudozygopleura, 401, 187—3-5 
Rhineoderma, 455, 183—20 
Rhodocrinites, 185, 73—11 
Stegocoelia, 459, 185—20 


wortheni, ZeacrinitcH. 105, CS1—2 
wratheri, Gryphaea, 307, 155—20, 21 
wrighti, Borestes, 455 
Microptychia, 401 
wrightianus, Chiton, 005 
wriglitii, Caryocaria, 057 
Turrilepas, 005 

wyoniingensia, Melania, 480, 200—2, 3 
Myalina, 303. 153—0 
I Prionocyclus, 503, 247—3-5 
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yabei, Mizzia, 302—2 
yandclli, Arnplexus, 03. 20—11-13 
yokoyarnai, Sigmomorphina, 32 
youngiunus, Product us, 340 
yurnagunensis, Lepidocyclina, 47, 13—0, 10 
i yvanii, Trochus, 453 
I 
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zacatccanum, Haplocerns, 585, 241 — 1, 2 

zaphrentoides, Cyathophyllum. 85 

zitteli. Goniopygus, 220, 88—10, 20: 89—22, 

Leptomitus, 51 

Trochocyathus, 121, 45—8-10 







